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INTRODUCTION
Competent economic authorities have concluded that from about one-third
to one-half of all the growth in the American economy in the past 100 years
has come from technologi·cal change. The fact that in the last decade there
has been an apparent decline in the rate of technological change is of
great concern.
There are many factors (e.g., international trade policy, economic
conditions, capital formation, changing energy relationships, etc.)
contributing to these problems. Independent of these other factors,
however, continued technological competitiveness will depend on the quality
of the nation's technical talent and ability to innovate. Without an
adequate supply of qualified engineering talent, our strong science base
will have a limited impact on our nation's economic well-being.
Innovation cannot be forced; it can be fostered, encouraged, or
excited. Innovation implies a qualitative change as when some new
technology is tried for the first time. This is typically done to improve
economic efficiency of a position. It may imply a new system
provide
for more efficient utilization of resources, or creation of new products.
Innovation therefore involves a significant technological and economic risk
and certain front-end costs. This suggests that the successful innovation
process involves four major steps:
11

11

,

(a)
(b)
(c)
(d)

basic scientific research;
fundamental engineering research;
applied research and development;
commercialization or product development.

One way or another, entrepreneurs, industrial groups, and missionoriented agencies have carried on (c) and (d), which is entirely
appropriate given the proprietary nature of this work. At the same time,
the nation's universities, supported in part by the National Science
Foundation, are responsible for a significant portion of (a). But
fundamental engineering research, (b), which is the link from (a) to (c)
and (d), is a weak bridge, without a firm foundation of support either in
industry or government.
·
A Federal role in basic scientific research is clearly appropriate.
A federal role in "applied R&D" is commonly accepted in the missionoriented agencies and the private sector. On the other hand, there should
be a Federal role in the area of "fundamental engineering research", which
leverages non-Federal participation to the maximum extent possible.
11

11

The similarities between science and engineering research are many.
The scientific method is applicable to both science research and
engineering research. The terms basic and applied research are difficult
to define. The same work done by a scientist and engineer may be
classified as basic by the former and applied by the latter. Pure research
is often used by some as a further subdivision of basic research.

1

Fundamental engineering research is vital to the national welfare and
security. Without a definite focus on a specific application, most
industries only sparingly support long-range fundamental engineering
research. The results of fundamental research are a part of the national
wealth upon which all can draw for future use. The major research ·
undertakings of the College of Engineering faculty outlined in this report
contribute to that essential knowledge base.
We have every reason to expect continued growth and development in
sponsored research activities as a result of (a) move of the College of
Engineering into the CEBA I complex during the su01Tier of 1985 with greatly
expanded laboratory facilities; (b) the continued growth and enhancement of
engineering graduate programs locally; (c) the emergence of the Central
Florida Research Park as an operating entity; (d) the committment of the
State of Florida and the State University System to research activities
tending to support the continued economic and industrial development of
Florida.
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DEAN'S OFFICE REPORT
The College of Engineering experienced another excellent year during
1984-85. Every significant parameter (e.g. enrollments, faculty, degrees
granted, community service activities, extended studies activities, etc.)
showed substantial increases during the year. · Engineering faculty and
programs are becoming increasingly visible on the national scene. The
College entertained visitors from Chile, England, Italy, and Wales during
the year. This report describes the more important developments of the
year and summarizes research activites for the year. Sponsored research
income is expected to increase significantly in the near term as increased
laboratory space becomes available in the CEBA I Complex.
Cooperative efforts among SUS Engineering Colleges (UCF, USF, UF, FAU)
continued. The UCF Engineering and Industrial Experiment Station continued
to show improvement. Six College of Engineering faculty participated in
the 11 science panels" of the Governor's High-Tech Council. This effort led
to significant legislative allocations for research activities deemed
important to Florida's continued economic and industrial growth. The State
Technology Application Centers (STAC) program at UCF, UF, USF and FAU
continued during the year, partially funded by NASA. Locally, this service
resulted in over 90 abstract and data searches for clients in business and
industry. The innovative Florida Engineering Education Delivery System
(FEEDS) now serves over 1,600 persons in 16 remote (from campus) locations
throughout Florida.
COE Faculty and Students continue to receive a variety of scholarly and
professional recognition. UCF/COE Faculty continue to bring national
recognition to the University through many offices and committees of
numerous technical and professional societies. Nine served as editors or
reviewers of various publications. Dr. Doering served as President-Elect
of Alpha Pi Mu (Industrial Engineering Honorary), Dr. Kersten was active as
Vice-President and Chairman of the Professional Engineers in Education of
the National Society of Professional Engineers, and Dr. Bishop was named a
finalist in the White House Fellow competition.
Ors. Hartman, Head, Hubler, and Whitehouse have been named to ad hoc
visitors lists of the Accreditation Board for Engineering and Technology,
while Dr. Denning was elected to the Technology Accreditation Corrvnission
(ABET) and Dean Kersten was re-elected to the Executive Committee for the
Engineering Accreditation Commission (ABET). Dr. Hartman continues his
pioneering work with the Council for the Understanding of Technology in
Human Affairs (CUTHA).
Work continues with International Programs through Dr. Phillips' visit
to the Royal Radar and Signals Establishment (England), Dr. Wanielista's
exchange visit at the Polytechnic of Wales, and Dr. Gunnerson ' s invitation
from the Joint Research Centre (Ispra, Italy) as Visiting Scientist in
1985. Dr. Erickson spent the year at the Polytechnic of Malawi helping to
develop a new Engineering Program.

3

Major community service activities include the work of Dr. Petrasko,
Dr. Bauer, and Dr. Belkerdid who served on the Telecommunications Task
Force of the Florida Joint Legislative Committee on Electronic Data
Processing. Six faculty (Ors. Anderson, Malocha, Petrasko, Phillips,
Schrader, and W. Smith) served on science panels of the Governor's
High-Tech Council. Ors. Phillips · and Walters aided the Committee of
Physical Sciences of the John Young Museum; and Dr. Kuo served on a Special
Task Force to review the Skyway Bridge Project. Dr. Bauer continued
service on the Orange County Planning and Zoning Commission as Vice
Chairman. Dr. Jenkins continues as a member of the Orange County Standard
Fire Code Board of Appeals. Dean Kersten continued service on the State
Board of Professional Engineers and was named Chairman during the year.
11

11

The COE remained active with 19 other major engineering colleges in
Southeastern Consortium for Minorities in Engineering during the year.
Minority enrollments have increased significantly in the last five years
reaching the 11.6% level this year. The College continued to participate
in the incentive grant program of the National Action Council for
Minorities in Engineering. Thirty-two minority student scholars were
enrolled in engineering departments during the year as a result. A special
pre-college program, Operation CARE (Career Awareness and Readiness for
Engineering), designed to encourage minorities to pursue more rigorous
secondary school programs was continued this year with support from the
Westinghouse Educational Foundation.
Persons interested in any of the topics included in this report are
invited to contact the Dean's Office or the appropriate Principal
Investigator.
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DEPARTMENT OF CIVIL ENGINEERING & ENVIRONMENTAL SCIENCES
DEPARTMENTAL REPORT

Acting Chairman:

D.R. Jenkins

Faculty:

B. Beck, D.L. Block, W.E. Carroll, C.D. Cooper, J.D.
Dietz, H.H. Harper, J.P. Hartman, E. Jackson, R.D.
Kersten, S-S. Kuo, D.S. Leftwich, C.N. Palmer, W.E.
Rodriquez-Ramos, J.N. Seaman, R. Smith, B.R. Snyder, J.S.
Taylor, M.P. Wanielista, Y.A. Yousef and W.M. Mclellan
(Emeritus).

The growth in the stature of the faculty and the academic programs in
the Department of Civil Engineering and Environmental Sciences continued
during 1984-85. Although civil engineering is the oldest of the modern day
engineering yields, it is also one of the broadest. Fundemental societal
needs in the environmental, structural, geotechnical, transportation, and
construction areas are served by the degree programs and research
activities of the Department.
Dr. Thomas Padden joined our faculty as a Visiting Associate
Professor. His recent professional associations have been with
Environmental Protection Agency and World Health Organization. We were
particularly fortunate to have with us an international visitor in the
person of Dr. Ramiz 11 Ray 11 Delpak from the Polytechnic of Wales. During the
Spring Semester ~ Dr. Delpak shared his international reputation in the field
of finite element methods by offering a graduate course. He also presented
a short course in that area. His visit was part of an exchange program
with Polytechnic of Wales which was initiated by Dr. M.P. Wanielista who
was a resident in Wales during Summer Semester, 1984. Dr. Wanielista
lectured in several courses, presented a number of seminars and traveled
extensively in Europe as a part of that visit. It is hoped that this
exchange can be continued.
At the three graduation exercises during 1984-85, the Department
produced a total of 28 BSE recipients and 11 MS and MSE recipients. These
students are unquestionably our most important 11 product 11 • The size of our
undergraduate-graduate student body has held constant at about 260. This
is an important accomplishment since many civil engineering departments
around the country are facing declining enrollments.
In addition to the usual academic and research activities, this
Department has associated with it several unique units. These include the
Florida Sinkhole Research Institute directed by Dr. Barry Beck, the
Environmental Systems Engineering Institute directed by Dr. Yousef A.
Yousef, and the Transportation Systems Institute with Dr. D. Scot Leftwich
as Acting Director. Dr. Walter Rodriquez-Ramos did yeoman service as
Director of the CAD Laboratory. These units engage in research and
teaching activities appropriate to their various charters. In a research
oriented activity of the College of Engineering, Dr. M.P. Wanielista has
served as Acting Director of the Engineering and Industrial Experiment
Station.
5

Especially noteworthy activities of our faculty include the following.
Mr. Edson Jackson received the McKnight Junior Faculty Development
Fellowship. Dr. S-S. Kuo was appointed by Governor Graham to serve on the
Skyway Bridge Special Investigation Panel. Dr. Barry Beck organized and
chaired the First Multidisciplinary Conference on Sinkholes which attracted
over 200 international attendees. Dr. John Diet~ was Director of SEEK 84,
an educational activity which has been a service activity of CEES for some
time.
The Department has for many years been a leader in research in the
College of Engineering and the 1984-85 academic year was no exception.
Externally funded research contracts which were under the direction of CEES
faculty totalled over $900,000. Research during the year was concentrated
mainly in the environmental, geotechnical-sinkhole, construction, and
transportation areas. A number of examples will be cited. In the
environmental area, Dr. Wanielista and Dr. Yousef were active in studies of
contaminants in highway runoff and in the role of swales in removing the
contaminants. Mr. Harper also was involved in these studies. Dr.
Wanielista and Mrs. Palmer have investi-gat~d the role of drainage wells in
groundwater pollution and the techniques which can be used in lake
enhancement. Dr. Taylor directed a large program for EPA which investigated
control methods for trihalomethanes in drinking water. Dr. Dietz completed
a program on wastewater from the metal finishing industries and continued a
study of the optimization of activated sludge final clarifiers. Dr.
Cooper, along with Dr. Dietz, investigated eastern coal slurries. Dr.
Cooper also researched air pollutants associated with paint drying devices.
Finally, Dr. Smith contiuned his EPA research on a computer program for use
in design of water treatment facilities.
In the civil engineering area, Dr. Kuo and Dr. Beck were engaged in a
program to investigate the feasability of ground penetration radar in
sinkhole detection. Dr. Beck studied the role played by sinkholes in
groundwater pollution and , in another program, the interaction of
sinkholes with recharge of the aquifer. Dr. Kuo pursued a general
investigation of identifying subsurface cavities and stratification by
ground penetration radar. In addition, he submitted an analysis of
cracking in the Skyway Bridge peer and of the aggregate used in the Skyway
Bridge concrete. Dr. Leftwich completed a study of transportation models
for use in small urban areas. Dr. Rodriquez-Ramos conducted studies of the
application of computer graphics in construction site layout and of
microcomputers in construction engineering education.
The Department's contributions in the professional service area
constituted an important part of our overall activity. CEES Faculty serve
. on a number of national committees including Dr. Dietz in ASCE, Dr. Kuo on
the Transportation Research Board/FHWA, Dr. Wanielista on the AAEE
Accreditation Board for Engineering Technology, and Dr. Jenkins in ASTM and
in NSPE. Dr. Wanielista is slated to be the Technical Program Chairman of
the 1988 ASCE Annual Meeting which will be held in Orlando. At the state
level, Dr. Yousef is the Student Activities Chairman for AWWA, FPCA and
FW&PCOA. Mrs. Palmer conducted a statewide conference on growth management
as well at serving as a Director of the League of Women Voters of Florida.
Locally, "Project 2000" which is assessing area trends in the remainder of
this century, is benefitting from the sevices of Dr. Yousef on the
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Environmental and Natural Resources Task Force and Dr. Leftwich on the
Transportation Task Force. Many of our faculty have given talks on
civil/environmental engineering to high school clubs, career days, and to
service clubs . Many have acted as judges at science fairs, etc. It is our
purpose here to inform as many young people as possible, and their parents,
of opportunities in civil/environmental engineering.
The ASCE Student Chapter has an active year under the leadership of
Dr. Kuo. As has been the case for many years, the Chapter was involved in
the regional concrete canoe competition. A new activity was their
participation with the Central Florida Chapter of FES in restoring the Iron
Bridge and other improvement projects at Little Econ Park.
Dr. Seaman deserves special recognition as the Executive Officer of
CEES. A special concern this year has been inventorying departmental
equipment which he has done as a part of his Property Coordinator
responsibility. He will also be our Moving Coordinator for the imminent
move to CEBA. The Department looks forward to bigger and better things in
this new facility.
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DEPARTMENT OF CIVIL ENGINEERING & ENVIRONMENTAL SCIENCES
PUBLICATIONS AND

PR~SENTATIONS

OF PROFESSIONAL PAPERS

Books and Monographs
1. Beck, B.F. (editor) "Sinkholes: Their Geology, Engineering and
Environmental Impact", A.A. Balkema Publishers, 1984, (Proceedings
of the First Multidisiplinary Conference on Sinkholes).
Articles Published
International Journals (Peer Refereed)
1.

Beck, B., Leonard, and Asmussen, "The Relationship Of Geology,
Physiography, Agricultural Land Use and Ground Water Quality",
Groundwater, Sept.-Oct., 1985.

2.

Dietz, John D. and Thomas M. Keinath. "Experimental Evaluation of the
Significance of Overflow Rate and Detention Period". Journal, Water
Pollution Control Federation. 56:344. 1984.

3.

Dietz, John D. amd Thomas M. Keinath. "Dynamic Response of Final
Clarifiers". Water Science and Technology (IAWPRC), in press.

4.

Leftwich, D.S., Heimbach "Traffic Assignment by Trip Type Using Volume
Restrain and Link Restraint for Application for Small Urban Areas".
Journal ·of Advanced Transportation, 1984.

5.

Rodriguez-Ramos, W.E., "Construction Site Layout Techniques", Journal
of Construction Engineering and Management, ASCE, submitted for
possible publication, Nov. 1984.

6.

Rodriguez-Ramos, W.E., "On CADCOST", Construction Management and
Economics: An International Journal, White Knights, U.K. Nov. 1984.

7.

Rodriguez-Ramos, W.E., "More on Construction Site Layout Cost
Reduction", XVIII UPADI, Pan American Federation of Engineering
Societies, Caracas, Venezuela, Oct. 1984.

Regional Journals (Peer Refereed)
1.

Rodriguez-Ramos, W.E., "Computer Graphics in Construction at the
University of Central Florida", A.S.C.E./Florida Section Annual
Meeting, Ft. Lauderdale, Fl, Sept 21-22, 1985.

2.

Taylor, J.S., "Speaking Out", Editorial on Research Needs in Drinking
Water, JFWR, July-Aug 1984.
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3.

Taylor, J.S., Speaking Out
Editorial on Professional Membership
Responsibilities,, JFWR, May-June, 1984.

4.

Taylor, J.S., Speaking Out,
Oct., 1984.

,

11

11

Editorial on Water Resources, JFWR, Sept.

Other Scholarly Works ·
1.

Beck and Arden, "Karst Hydrogeol ogy and Geomorphology of the Daugherty
Plain", S.W. Georgia, Sotheastern Geological Society Guidebook #26,
December, 1984.

2.

Beck, B.F., Environmental Geology,

3.

Cooper, C.D., Dietz, J.D., Taylor, J.S., Flint, M.J.,
"Water Quality Characterization of an Eastern Coal
Proceedings of the 2nd Conference on Management of
Hazardous, and Coal Wastes, S. Senguptz, Ed., U.S.
Energy (DE 85001957) Washington, D.C., 1984.

4.

Cooper, C. David, John D. Dietz, et.al. "Water Quality
Characterization of an Eastern Coal Slurry
in Proceedings of the
Second Conference on Management of Municipal, Hazardous, and Coal
Wastes. DOE/METC/83-84. U.S. Dept. of Energy.

Guest Editor for April, 1985 issue.
and Todd, J.R.,
Slurry,"
Municipal,
Department of

11

,

5.

Dietz, John D. and Christopher M. Cherniak. "Evaluation of New and
Emerging Technologies in the Metal Finishing Industry",
Cr-810787-01-0. NTIS. 1984. (Final Report, AES project 63).

6.

Harper, Harvey H., Yousef A. Yousef, Martin P. Wanielista, "Efficiency
of Roadside Swales in Removing Heavy Metals from Highway Associated
Nonpoint Source Runoff", proceedings of the Twentieth Annual
American Water Resources Association Symposium on Options for
Reaching Water Quality Goals, Washington, D.C., August 12-17, 1984.

7.

Kuo, S., "Report on Cracking in Skyway Bridge Pavemnt by Ground
Penetrating Radar", Kuo, a paper presented at 1984 FL. Annual
Meeting, Ft. Lauderdale, Fl. Sept. 1984.

8.

Leftwich, D.S., Heinbach "Multi-purpose Traffic Assignment Modal Using
Volume Restraint and Link Restraint for Applications in Small Urban
Area, TRB Record, June 1984, TRR 931.

9.

Wanielista, M.P., Yousef, Y.A., Van DeGraff, L.M., Rehamann-Kuo, S.H.,
"Best Management Practices for Highway Runoff-Erosion and
Sedimentation Control Using Swale Blocks, FOOT, Final Report, May
1985.
11

- 10. Wanielista, M.P., Stormwater Management for Pollutant Control", a
publication of the Polytechnic of Wales, June 29, 1984.
11

11. Wanielista, M.P. and Livingston, E., "Lake Management Using Stormwater
Management Development with Public Inputs," North American Lake
Management Society, McAfee, NJ, Oct. 17, 1984.
9

.I
12. Wanielista, M.P., Livingston, E., and Cox, J.H., Urban Stormwater
Quality Management: The Florida Experince Perspectives on Nonpoint
· Source Pollution: A National Conference, May 19-22, 1985, Kansas
City, MO.
13. Yousef, Y.A., Harper, H.H., Wiseman, L.W. and Bateman, J.
"Consequential Species of Heavy Metals in Highway Runoff
Final
Report to Florida DOT and FHWA, Contracts No. 99700-7255 and
99700-7272m Jan. 1985.
11

,

14. Yousef, Y.A., Wanielista, M.P., Harper, H.H., Pearce, D.B., Tolbert,
R.D., "Best Management Practices - Removal of Highway Contaminants
by Roadside Swales." A final report submitted to Florida Department
of Transportation and Federal Highway Administration, Contract #
99700-7292, 172 pages, March 1985.
15. Yousef, Y.A., Wanielista, M.P., Harper, H.H., and Skene, E.T., "Impact
of Bridging on Floodplains." Published in the Transportation
Research Record #948, Transportation Research Board, Nation Research
Council, National Academy of Sciences, 1984.
16. Yousef, Y.A., Harper, H.H., Wiseman, L.P., and Bateman, J.M.,
"Consequential Species of Heavy Metals in Highway Runoff •
Accepted
for publication in the Transportation Research Record,
Transportation Research Board, National Research Council, April
1985.
11

17. Yousef, Y.A., Wanielista, M.P., Harper, H.H., "Removal of Highway
Contaminants by Raodside Swales. 11 Accepted for publication in the
Transportation Research Record, Transportation Research Board,
National Research Council, April 1985.
Presentations
International Meetings
1.

Cooper, C.D., and Manderson, M.C. "World Sulphur Supply/Demand
Overview - to the Early 1990 1 s 11 , SULPHUR-84, Calgary, Alberta,
Canada, June 3-6, 1984.

2.

Cooper, C.D., Dietz, J.D., Flint, M.J., and Todd, M.R., "Water Quality
Characterization of an Eastern Coal Slurry", Tenth International
Technical Conference on Slurry Technology, Lake Tahoe, Nevada, March
26-28' 1985.

3.

Dietz, J.D., and Keinath, T.M., "Dynamic Response of Final Clarifiers
12 Biennial International Conference on Water Pollution Control,
IAWPRC. Amsterdam, The Netherlands. Sept. 17-21, 1984.

4.

Dietz, J.D.
Evaluation of Emerging Technologies: AES/EPA Research
Project 63
Sixth AES/EPA Conference and Exhibit on Pollution
Control for the Metal Finishing Industry. Kissimmee, FL, Jan.
28-30' 1985.
11

11

•

10

11
,

5.

11

Dietz, J.D., Emerging Waste Management Technologies in the Metal
Finishing Industry.
Hazardous Waste Management Workshop sponsored
by Nothern Telecom Inc. West Palm Beach, FL. March 7-8, 1985.
11

6.

Harper, H.H., Yousef, Y.A., Wanielista, M.P., Efficiency of Roadside
Swales in Removing Heavy Metals from Highway Associated Nonpoint
Source Runoff
Twentieth Annual American Water Resources
Association Symposium on "Options for Reaching Water Quality Goals
Washington, D.C., August 12-17, 1984.
11

11

,

7.

Harper, H.H., Wanielista, M.P., Livingston; E., Sediment Nutrient
Exchange and Algal Productivity in Megginnis Arm of Lake Jackson
International Symposium on Lake and Reservoir Management, McAfee,
New Jersey, Oct. 16-19, 1984.

11

,

11

11

8.

,

11

Leftwich, D.S., Multipurpose Traffic Assignment Using Volume Restraint
and Link Restraint for Application in Small Urban Area, TRB
Conference, Washington, D.S., Jan. 21, 1983.
11

9.

Palmer, C.N., Gandy, W.
Enhancement of Lake Lawsona in Orlando,
Florida Using Alum Treatment,
ASCE, Fort Lauderdale, Fl 9/84.
11

11

10. Palmer, C.N.
Treatment,

11
11

Enhancemnt of Urban Lake Using Alum and Aquashade
American Water Resources Association, Winter Park, FL.

11. Pa 1me r , C• N•
Lake En ha ncement i n 0 r 1 and o , Fl or i da ,
Fl o r i d a
Association for Water Quality Control. May 19-21, 1985.
11

11

12. Rodriguez-Ramos, W.E., "More Construction Site Layout Cost Reduction
XVIII UPADI, Pan American Federation of Engineering Societies,
Caracas, Venezuela, Oct. 84.

11
,

13. Rodriguez-Ramos, W.E., and Bauer, C.S., "The Computer-Aided-Design
Laboratories at the University of Central Florida
National
Conference on University Programs in Computer Aided Engineering,
Design and Manufacturing, Lehigh University, Bethlehem, PA, Aug.
1984.
11

,

11

14. Rodriguez-Ramos, W.E., Microcomputers for Construction Education
XI
Pan American Congress of Engineering Education, UPADI 84, Caracas,
Venezuela, Oct. 1984.
11

•

15. Wanielista, M.P., Stormwater Management for Pollutant Control
Water Authority, Brecon Beacons, Wales, July 1, 1984.
11

11
,

Welch

16. Wanielista, M.P., and Livingston, E., "Lake Management Using Stormwater
Management Developed with Public Inputs", North American Lake
Management Society, McAfee, N.J., Oct. 17,1984.
11

17. Wanielista, M.P., Urban Issues-Stormwater-Discussion Leader,
Perspectives on Nonpoint Source Pollution-A National Conference, May
19,22, 1985, Kansas City, MO.
11

11

18. Yousef, Y.A., Hvited-Jacobsen, T., Wanielista, M.P., "Nutrient
Interactions in Retention/Detention Ponds Receiving Highway Runoff.
· Presented at the 57th Annual Conference of the Water Pollution
Control Federation, Oct. 1-4, 1984, New Orleans, LA.

11

Regional Meetings
1.

Cooper, C.D., and Nangle, J. "Destruction of VOC s by a Catalytic
Paint Drying Device", Florida Section of the Air Pollution Control
Association, Daytona Beach Shore, Sept. 23-25, 1984.

2.

Dietz, J.D., and Huguenard, R.P., "Cost Effective Design of Activated
Sludge Final Clarifiers". 1984 Florida/South Annual Meeting of the
ASCE. Ft. Lauderdale, FL, Sept. 21-22, 1984.

3.

Dietz, J.D., "Report on New Treatment/Recovery Techniques: AES/EPA
Co-Funded Study
Twenty-Fifth Annual AES Midwest Technical
Seminar. Milwaukee, WI. Oct. 26-27, 1984.

1

11

•

4.

Dietz, J.D.,and Keinath, T.M., "Final Clarifier Dynamics:
Design/Operation Implications
58th Annual Technical conference,
FS/AWWA, FPCA, FW&PCOA. Orlando, FL. Nov. 6-9, 1984.
11

•

5.

Dietz, J.D., "Leaching Characteristics of Metal Finishing Sludges".
Engineering Exhibit Southeast, Sponsored by the Florida specifier.
Tampa, FL. March 13, 1985.

6.

Harper, H.H., 11 Lake Eola Restoration Project for Management of
Stormwater Pollution in an Urban Lake
American Public Works
Association 1984 Convention and Equipment Show on 11 Rebuilding
America 11 , April 11, 1984.
11

•

7.

Kuo, S., 11 Application of Ground Penetrating Radar to the Investigation
of Subsurface Cavities and Stratification
presented at the
American Public Works Assoc. 1984 Convention and Equipment Show,
Orlando, Fl, May 1984.
11

,

8.

Kuo, S., 11 A Rapid Diagnosis of Concrete Pavement by Ground Penetrating
Radar", Kuo, a paper presented at 1984 FL. ASCE Annual Meeting, Ft.
Lauderdale, FL. Sept. 1984.

9•

Kuo , S • , 11 Si nkho 1e Format i on and Detect i on by Ground Pen et rat i n g
Radar", paper presented at 1985 Meeting of the FL. Academy of
Sciences, May 2-4, 1985, Saint Leo College, FL.

10. Rodriguez-Ramos, W.E., "Applied Computer Graphics in the Building
Construction Estimate Process", Building Construction Industry
Advisory Committee, Florida Homebuilders Association Buidling,
Tallahassee, FL, May 24-25, 1984.
11. Rodriguez-Ramos, W.E., "Computer Graphics in construction at the
University of Central Florida", ASCE/Florida Section Annual Meeting,
Ft. Lauderdale, FL. Sept. 21-22, 1984.
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12. Rodriguez-Ramos, W.E., 0n construction Layout Modeling and
Microcomputer Heuristics", 2nd National Conference on Microcomputers
in Civil Engineering, UCF, Orlando, FL, Oct. 30-Nov. 1, 1984.
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13. Taylor, J.S., and Snyder, B., "Removal of THMFP by PAC,
Technical Conference, Orlando, FL, Nov. 1984.
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14. Taylor, J.S., Snyder, B., and Thompson, D., THM control Techniques",
Southeastern Engineering Exhibit, Tampa, FL, Mar. 1985.
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15 • Tay l o r , J • S • , Tr i ha l om ethane Cont r o l ,
Gainesville, FL, Aug. 1985.
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16. Taylor, J.S., "New Organic Compounds," 1984 Groundwater Contamination
Conference, Ft. Lauderdale, FL, Sept. 1984.
17. Taylor, J.S., Snyder, B., and Thompson, D., "Chlorination,"
Trihalomethane Control Conference, Ft. Lauderdale, March, 1985.
18. Wanielista, M.P., and Palmer, C., "Lake Management Techniques Using
Alum", AWRA, Florida Section, Winter Park, FL, Jan. 11, 1985.
19. Wanielista, M.P., and McBee, M., "Groundwater Recharge from Drainage
We 11 s in Orland, 11 ' AWRA, Florida Section Meeting, Winter Park, FL,
Jan. 11, 1985.
20. Wanielista, M.P., "Stormwater Permits", Florida Chamber 1985
Environmental Permitting Short Course, Tallahassee, FL, Jan. 16-17,
1985.
21. Wanielista, M.P., "Groundwater in the Orlando Area, Society of Military
Engineers, Navy Training Center, Orlando, FL, April 19, 1985.
22. Wanielista, M.P., "Design of Stormwater Detention/Retention
Facilities," APWA, State Annual Meeting, Ocala, FL, May 9, 1985.
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DEPARTMENT OF CIVIL ENGINEERING & ENVIRONMENTAL SCIENCES
SEMINARS, SPECIAL PROGRAMS, AND EMINENT SPEAKERS
1.

Thackston, Edward, 11 Resea rch at Vanderbilt University in En vi ronmenta l
Engineering", November 19, 1984.
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DEPARTMENT OF CIVIL ENGINEERING & ENVIRONMENTAL SCIENCES
ABSTRACTS OF SPONSORED RESEARCH
TITLE:

Impacts of Agricultural Management Systems on
Groundwater Recharge Quality

PRINCIPAL INVESTIGATOR:

Dr • B• F • Beek

SPONSORING AGENT:

U.S.D.O.A., SEA-AR

GRANT NUMBER:

20-1620-006
A B S T R A C T

This grant is a continuation of a study relating land use practices,
geology, and physiography to groundwater quality in southwest Georgia.
Areas of high agricultural land use where the aquifer is near the surface
have been found to have elevated NO concentrations in the groundwater.
Current sampling and analysis will determine if additional contamination is
occurring and will pinpoint the pathway by which NO moves to the
groundwater. Monitoring of seasonal variations in §roundwater quality,
groundwater level, and stream flow quality will allow us to calculate a
nitrate loading budget for this area and to predict future trends.
Renewed through Sept. 30, 1985.
Publication: Beck, B.F.; Asmussen, Loris; and Leonard, Ralph.
The
Relationship of Geology, Physiography, Agricultural Land Use, and
Groundwater Quality in an Area of Southwest Georgia.
Oct/Nov., 1985, in
press.
11

11

* * * * * * * *

TITLE:

Sinkhole Development

PRINCIPAL INVESTIGATOR:

Dr. B.F. Beck

SPONSORING AGENTS:

DSR-UCF

GRANT NUMBER:

28-2000-183
A B S T R A C T

Morphometric (shape) analysis of Florida's karst landscape can aid in
interpreting the origin and characteristics of sinkholes. Accepted for
presentation at the International Conference on Geomorphology in
Manchester, England, in September 1985.
* * * * * * * *
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TITLE:

Groundwater Pollution

PRINCIPAL INVESTIGATOR:

Dr. B.F. Beck

SPONSORING AGENT:

Department of Environmental Regulation

GRANT NUMBER:

21-1620-013
A B S T R A C T

A two~ye«r $.tudy to summarize the effect of sinkhole topography on the
potential for groundwater pollution. Year one will prepare a generalized
map of pollution susceptibility and year two will conduct a detailed
investigation of groundwQter pollution via supposedly "plugged" sinkhole
lakes.
* * * * * * * *

TITLE;

Radar Study

PRINClPAL INVESTIGATORS:

Dr. B.F. Beck and Dr. Shoiu-San Kuo

SP.ONSORlNG AGENTS:

STAR via DOT

GRANT NUMBER:

21-1620-012
A B S T R A C T

To assess the utility of ground penetrating radar in investigating
sinkhole problems under various geologic conditions throughout Florida.
* * * * * * * *

TITLE:

Land Subsidence

PRINCIPAL INVESTIGATOR:

Dr. B.F. Beck

SPONSORING AGENT:

U.S.A.F. (Mac Dill)

GRANT NUMBER:

20-1620-003
ABS T RACT

To investigate the processes causing localized shallow and subsidence
in the Mac Dill A.F.B. area.

* * * * * * * *
TITLE:

Operations II - Florida Sinkhole Research
Institute

PRINCIPAL INVESTIGATOR:

Dr. B.F. Beck

SPONSORING AGENT:

Contributions

GRANT NUMBER:

28-2600-005
16
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A B S T R A C T

Contributions from the insurance industry fund the basic operations
budget of the Florida Sinkhole Research Institute. This covers a portion
of the Director's salary and a portion of the salary of a staff geologist
and secretary. The Institute _has a major public information function, as
well as research.
* * * * * * * *

TITLE:

Evaluation of the Pollution Control Effects of a
New Device for Paint Drying and Curing

PRINCIPAL INVESTIGATOR:

Dr. C.D. Cooper, P.E.

SPONSORING AGENT:

U.S. Environmental Protection Agency and
American Electroplater's Society

GRANT NUMBER:

28-1620-003
A B S T R A C T

The purpose of this project is to evaluate the capability of the
SUNKISS Thermoreactor to destroy VOC (solvent) emissions while drying and
·curing paints in a specially designed oven. The device operated by
creating infrared radiation by oxidizing fuel gas on an exposed catalytic
surface~
As of the writing of this abstract, all experimental work has
been completed and the draft final report has been written. Solvent
destruction efficiency varied between 20% to 50% as a function of air
residence time in the chamber for the three solvents tested (hexane,
toluene, and MEK).
TITLE:

* * * * * * * *
Evaluation of New and Emerging Technologies in
the Metal Finishing Industry

PRINCIPAL INVESTIGATOR:

Dr. John D. Dietz, P.E.

SPONSORING AGENTS:

American Electroplater's Society and the
U.S. Environmental Protection Agency

GRANT NUMBER:

28-1620-002
A B S T R A C T

This research effort is jointly funded by the American Electroplater's
Society and the U.S. Environmental Protection Agency to identify and
evaluate in a preliminary manner new and emerging waste treatment _
technologies in the metal finishing industry. The study has included a
survey and ranking of candidate technologies with subsequent identification
of three processes for detailed characterization via on-site sampling and
analysis. The emerging technologies include:
17

1.
2.
3.

A novel filtration operation which incorporates a bouyant filter
media.
A batch treatment system for metal precipitation and cyanide
oxidation which includes water reuse to attain zero liquid
discharge. _
A small-scale distillation system for recovery of solvents in lieu
of disposal of spent solvents as a toxic material.

The final evaluation criteria for the emerging processes includes
process applicability, reliability, cost, and performance.
* * * * * * * *
TITLE:

Optimization of the Efficiency of Activated
Sludge Final Clarifiers

PRINCIPAL INVESTIGATOR:

Dr. John D. Dietz, P.E.

SPONSORING AGENT:

Department of Sponsored Research

GRANT NUMBER:

28-2000-179
A B S T R A C T

An experimental research program was completed with side-by-side
activated sludge final clarifiers. The test systems were located at the
UCF Wastewater Treatment Plant to facilitate collection of an activated
sludge culture. Two independent variables were evaluated to define the
effect on suspended solids removal efficiency:
1.
2.

Recycle flow rate
Residence time in the clarifier

A factorial experimental design was developed to permit identification
of the singular significance of each study variable. It was determined
that an increase in recycle flow rates will result in elevated effluent
suspended solids as long as detention periods in excess of current design
specifications are avoided. A decrease in efficiency was observed for
excessive detention periods. This effect was associated with
denitrification and resultant gas production in the clarifier.
* * * * * * * *
TITLE:

Formation of Toxic Organic Compounds During
Chlorination of Metal Finishing Wastewaters

PRINCIPAL INVESTIGATOR:

Dr. John D. Dietz, P.E.

SPONSORING AGENT:

Department of Sponsored

GRANT NUMBER:

To be awarded
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Researc~

A B S T R A C T

The release of toxic organic compounds into the aquatic environment
has been implicated in the development of tumors in fish. Contamination of
potential drinking water sources with carcinogenic compounds presents a
simultaneous human health risk. Several known carcinogenic compounds are
routinely used as vapor degreasing solvents in the metal finishing
industry. Discharge of a group of 110 toxic organic chemicals has recently
(1984) become regulated by the Environmental Protection Agency.
In response to the Environmental Protection Agency regulations, there
is an interest in modification of production activities to substitute
non-regulated solvents for regulated solvents. There is speculation that
chlorination, as . practiced for cyanide oxidation or disinfection, would
generate selected regulated toxic compounds from non-regulated precursors
if the latter were present in the wastewater. An experimental program was
developed for preliminary characterization of the potential of toxic
organic formation associated with chlorination of solvents employed for
vapor degreasing in the metal finishing industry. The project will be
completed in the 1985-86 academic year.
* * * * * * * *

TITLE:

Council for the Understanding of Technology and
Human Affairs

PRINCIPAL INVESTIGATOR:

Dr. J.P. Hartman, P.E.

SPONSORING AGENT:

Council for the Understanding of Technology in
Human Affairs

GRANT NUMBER:

28-1610-001
ABS TR .ACT

Preparation of reports on workshops and other activities for the
Council for the Understanding of Technology in Human Affairs (CUTHA).
Dr. Hartman is a member of the Executive Committee of CUTHA and Program
Director for the Workshops which currently have a primary emphasis on
improving technological literacy in general Education. Specific activity
this year involved the preparation of a proposal to fund several workshops
in 1985 and 1986. Some preliminary funding was received and current
efforts are planning for a workshop to be held at Rollins College in Fall
1985.
* * * * * * * *

TITLE:

Engineering and Technology in Canada

PRINCIPAL INVESTIGATOR:

Dr. J.P. Hartman, P.E.

SPONSORING AGENT:

Canadian Embassy

GRANT NUMBER:

28-1610-003
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A B S T R A C T

This grant was to assist in the preparation of course materials for a
course in Engineering and Technology in Canada (EGN 4811) to be offered as
part of the UCF Canadian Studies Programme. The course was offered for the
first time in Spring 1985 and will be an annual course offering. The grant
also supported Dr. Hartman to attend the Sixth Annual Quebec Summer Seminar
in Montreal and Quebec City in June 1984.

* * * * * * * *
TITLE:
I

Large Building Design Specifications in
Sinkhole-Prone Areas

PRINCIPAL INVESTIGATORS:

Dr. D.R. Jenkins and Dr. B.F. Beck

SPONSORING AGENT:

Engineering and Industrial Experiment Station

GRANT NUMBER:

21-1699-105
A B S T R A C T

The purpose of this grant is to estimate, in a preliminary way, the
damage that might occur in a large structure when a sinkhole develops
adjacent to or under such a structure. Incidents of sinkhole interaction
with large buildings are few in number and specific cases in the Florida
record are unreported if they have occurred. None have been revealed by
the search conducted thus far. However, more and more large structures are
being built in sinkhole-prone areas. Thus design measures which would
limit the structural damage caused by sinkholes seem to be in order. The
types of structure considered were reinforced concrete frame, steel frame,
and reinforced masonry bearing wall structures. Both spread or slab
foundations and pile foundations have been looked into. Basically the
problem is one of loss of soil support under the foundation and the
consequent ability of the structure to sustain the applied loads. Based on
a limited number of postulated incidents, the analysis indicates that
increasing structural redundancy and employing large spread foundations
tend to reduce the distress resulting from loss of foundation support.

* *

*

* * * * *

TITLE:

Limitations and Capabilities of Ground
Penetrating Radar for Studying Sinkholes in
Florida

PRINCIPAL INVESTIGATORS:

Dr. S.S. Kuo, P.E. and Dr. B.F. Beck

SPONSORING AGENT:

FL/DNR State University System - Star Program

GRANT NUMBER:

21-1620-012
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A B S T R A C T

Ground penetrating radar is a new geophysical technique used to
investigate the subsurface causes of sinkholes. While it is very useful
under some conditions, its capabilities and limitations are not yet fully
documented. The objectives of this research study is (1) to determine and
summarize the factors which limit the application of ground penetrating
radar to sinkhole investigations in Florida. (2) To conduct numerous field
trials in various geologic settings providing detailed information on the
areas where ground penetrating radar may provide valuable subsurface data
on the causes of sinkholes and delineating those areas where the
information returned will be more limited. (3) To delineate broad
geographic areas where ground penetrating radar may be useful and others
where it is inapplicable.

* * * * * * * *
TITLE:

Reflection Pattern and Electrical Properties of
Earth Material by Ground Penetrating Radar

PRINCIPAL INVESTIGATOR:

Dr. S.S. Kuo, P.E.

SPONSORING AGENT:

University of Central Florida Division of
Sponsored Research

GRANT NUMBER:

28-2000-172
A B S T R A C T

By studying a continuous pattern of reflected signals and radar travel
time from Ground Penetrating Radar (GPR), the subsurface features can be
delineated. The GPR identifies the features by distinguishing materials
with different dielectric constants and conductivities. The dielectric
constant controls the pulse velocity and thickness of the medium. The
conductivity affects the penetration depth. The values of dielectric
constant and conductivity of earth material are difficult to estimate due
to non-homogeneity and other various factors. So far, only approximate
values are taken by most researchers.
The objective of the research is to establish the standard reflected
profiles from earth materials. To accomplish this goal, a test model was
built and known features under varying conditions were created in the test
model. By acquiring the radar data under known conditions, one can
confidently assess the reflection patterns, and accurately determine the
values of dielectric constant and conductivity.
*

* * * * * * *

TITLE:

Maintenance of Devices to Improve Safety

PRINCIPAL INVESTIGATOR:

Dr. D.S. Leftwich, P.E.

SPONSORING AGENT:

Florida Department of Transportation

GRANT NUMBER:

21-1620-008
21

A B S T R A C T

This study was conducted in the Fall of 1983. A video tape and script
were developed on Maintenance of Devices to Improve Safety. The video tape
included a session on the introduction of clear zone concepts. This first
session was the main thrust of this study with the remaining sevQn sessions
(on safety features of highways) to come from the University of Florida.
The video tape developed in this study will be utilized to help maintenance
personnel better understand the safety aspects of existing and new
highways. This in turn may help to reduce traffic accidents in the future
on Florida's highways.
* * * * * * * *

TITLE:

Evaluation of Transportation Models That Can Be
Adopted for Use in Small Urban Areas

PRINCIPAL INVESTIGATOR:

Dr. D.S. Leftwich, P.E.

SPONSORING AGENT:

Division of Sponsored Research

GRANT NUMBER:

28-2000-132
A B S T R A C T

This study was conducted during the summer of 1983 and is to be
completed during the summer of 1984. This study involved the development
of an equation that helps to reduce costs in Urban Transportation Planning.
The escalating costs of origin and destination surveys combined with the
nontransferable models mandate a refined set of equations or equation for
small urban areas that are transferable to help determine travel patterns.
Equations that can be adapted for use in any small urban area will
substantially increase work output of a transportation plan and reduce the
cost. The data for this research is provided from small urban areas.
These urban areas range in size from 10,000 to 32,000 in population. A
reduction in cost and response time in transportation planning in a small
urban area are the benfits to be derived from this research. Cost
reductions could be reduced by 100% since there is no need for an origin or
destination survey. Response time could be increased from 6 months to 1
year by having available an applicable model for use in transportation
planning. This would be possible since individual models for each separate
small urban area would not have to be derived.
TITLE:

* * * * * * * *
Construction Cost Estimating Using an
Electronic Spreadsheet Format on the Rainbow 100
and the VAX/VMS System

PRINCIPAL INVESTIGATOR:

Dr. W.E. Rodriguez-Ramos

SPONSORING AGENT:

Federal Construction Company

GRANT NUMBER:

28-1620-005

22

A B S T R A C T

Development and application of construction cost estimating using an
electronic spreadsheet format in the Rainbow 100 and VAX/VMS System.
Sensitivity analysis is perfonned in construction cost estimating
computations. Multi-plan is used to readily investigate the cost of
alternate labor, materials and equipment combinations. The user can
structure the construction quantity take-off computations to fit the
construction estimating procedures.
Publications:

Rodriguez-Ramos, W.E., "Construction Estimating with
Multi-Plan, UCF Construction Research Report #7, University
of Central Florida, Submitted to Federal Construction
Company, April 1984.
11

* * * * * * * *
TITLE:

Computer Graphics in Construction

PRINCIPAL INVESTIGATOR:

Dr. W.E. Rodriguez-Ramos

SPONSORING AGENT:

Engineering and Industrial Experiment Stations

GRANT NUMBER:

21-1699-100
A B S T R A C T

Development of Computer Graphics Code for the Construction Industry.
The computer code allows the user to create a symbol file that will contain
all the icons to be used in a selected CAD application. After this file
has been created, the user will assign a name and price to each symbol.
The program allows the user to draw symbols on the screen. After the
drawing has been completed and saved, the user may choose to create a
spreadsheet from the drawing, containing a detail estimate of the cost of
the selected CAD application.

* * * * * * * *
TITLE:

Computer-Assisted Preliminary Design for
Drinking Water Treatment Systems

PRINCIPAL INVESTIGATOR:

Mr. Robert Smith, P.E.

SPONSORING AGENT:

U.S. Environmental Protection Agency

GRANT NUMBER:

20-1620-004
A B S T R A C T

The microcomputer program, WATER MAID, for preliminary design of
drinking water treatment plants is nearing completion. Performance and
cost are estimated for any of 25 individual treatment processes. The user
supplies the coded flow diagram using process short names and numbered
influent and effluent streams. The raw water stream vector, containing 55
contaminant concentrations is also supplied by the user. Design decisions
23

are supplied as input during the interactive design process. Results of
design computations are displayed on the screen to guide the designer.
Individual process costs are also displayed on the screen. When the design
procedure is complete an overall cost report and a listing of all design
decisions is displayed on the screen. The final report is about 80%
complete. Although revisions are still being made; the program, which is
contained on two 5 1/4 inch floppy disks for the IBM PC, is operational.
Completion date for the project is August 3, 1985.

* * * * * * * *
TITLE:

Cost and Performance Evaluation of In-Plant
Trihalomethane Control Techniques

PRINCIPAL INVESTIGATOR:

Dr. J.S. Taylor

SPONSORING AGENT:

Environmental Protection Agency

GRANT NUMBER:

20-1620-005
A B S T R A C T

This project was initiated by a $325,000 cooperative agreement between
University of Central Florida and Environmental Protection Agency on
September 15, 1983 and will continue until September 15, 1985. It involves
developing new techniques for controlling Trihalomethanes (THMs),
(Carcinogens), in drinking water for sites serving less than 75,000.
Several potential sites were investigated as possible locations for pilot
plant or full scale demonstrations of new technology for THM control.
Sites selected were Venice, Florida; Village of Golf, Florida; ACME
Improvement District, Loxahatchee, Florida; and Lee County.
To date full scale plant evaluations of existing treatment processes
were conducted at a reverse osmosis-lime softening plant (Venice, FL) using
ground water supplies, at a alum coagulation plant (Lee Co.) using a
surface water supply and at a conventional lime softening plant using
ground water. In each instance plant optimization reduced THMFP by 30-66%
and in one instance (Venice) reduced the final THMs below 100 ug/L, the
current MCL.
Three new technologies (PACL coagulation - flotation - low pressure
membranes) have been demonstrated on this grant. PACL, Polyvalentaluminum
Chloride is an aluminum based coagulant which could be used in lieu of Alum
and is used in Europe and Japan. PACL coagulation was used to produce 3.0
mgd at the Olga Plant in Lee Co., FL for a 1 month period in both the wet
and dry seasons, compared to Alum coagulation in the preceding months.
Results indicated that very little difference existed between alum and PACL
produced water quality. Both coagulants could remove approximately 66% of
the TOC, THMFP and TOXFP. Alum did appear more effective at lower
coagulant doses, 60-80 mg/L, however PACL was much less of a Lewis acid and
could be used effectively for higher coagulant doses without base addition.
For both coagulants pH and dose were the most important operating
parameters, being optimized at pH 5.5 and an equivalent Al?0 3 dose of 20 to
30 mg/L. No stoichiometric relationships were found betwe~n Alum dose and
color or TOC in the raw water.
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Flotation of Alum sludge was investigated at Lee Co. using both froth
and dissolved air flotation processes. In both cases the Alum sludge was
to fragile to float effectively. Floe shear and post precipitation of
Al(OH) were major problems. Flotation of Alum sludge was found to be
inferi6r to conventional coagulation and sedimentation for organic removal.
A $75,000 low pressure membrane pilot plant, 36,000 gpd, was
constructed for demonstration on this project after seven different
membranes were tested on a small scale for THM precursor removal. One low
pressure membrane that is a thin film composite spiral wound unit was found
capable of rejecting 90+% of the THM precursors at 80-120 psi and removing
30% to 50% of the hardness, sodium and chlorides. Inorganic and organic
rejection increased directly with operating pressure and indirectly with
product recovery which ranged from 50% to 90%. This low pressure membrane
process appears to have good potential for the removal of organics and wide
utilization in potable water treatment.

* * * * * * * *
TITLE:

Bottom Sediments - Meginnis Arm, Lake Jackson

PRINCIPAL INVESTIGATORS:

Martin P. Wanielista, Harvey H. Harper, and
Shiou-San Kuo

SPONSORING AGENT:

Florida Department of Environmental Regulation

GRANT NUMBER:

21-1620-006
A B S T R A C T

A series of investigations were conducted to determine the
characteristics and effect of bottom sediments on water quality in Meginnis
Arm of Lake Jackson. Isolation chambers were established with both open
and closed bottoms along with sediment inactivants to reduce nutrient
loadings due to sediment exchange. It was shown that the sediments
contribute significantly to the nutrient budget of the overlying waters
which results in increased algal production. This nutrient release from
the sediments was shown to be inhibited by treatment with alum. Dredging
processes were shown to increase nutrient concentrations in the water
column considerably for a period of several weeks followed by increases in
algal productivity. Disposal of dredged material was found to be a problem
since runoff waters contained gross violations of water quality standards
for pH, turbidity, alkalinity and heavy metals.
Ground penetrating radar was also used to profile the depth and
contours of sediment deposits. Sediments were found to consist of loose
fine sand with organics and silt that overlays a medium dense fine sand
with clay and silt. Evidence was found of accumulations in certain areas
as a result of deposition from suspended solids carried by stormwater.
Publication: Harper, H.H., Wanielista, M.P., and Livingston, E. "An
Investigation into the Importance of Sediment-Nutrient Exchange on Algal
Productivity of Meginnis Arm, Lake, Jackson", Florida Academy of Science,
March 29-31, 1984.

* * * * * * * *
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TITLE:

Alternatives For The Treatment of Groundwater
Contaminants - Stormwater Injection Wells

PRINCIPAL INVESTIGATORS:

Martin P. Wanielista and Yousef A. Yousef

SPONSORING AGENT:

Florida Department of Transportation

GRANT NUMBER:

21-1620-011
A B S T R A C T

This is the first report on research using diversion, wet retention,
detention, swales, and filtration for the removal of groundwater related
pollutants. The pollutants studied were: TOC, oils and greases, zinc,
copper, nickel, lead, bacteria, and solids. Some of these measures are
commonly called priority pollutants.
Priority pollutants in stormwater is of interest from an engineering,
regulatory and strict public health viewpoint. Some of the priority
pollutants identified in stormwater as being above detectable limits were
investigated using one management practice, namely diversion, for
treatment. Hydrologic and hydraulic data are used to determine expected
diversion efficiencies. These efficiencies are quantified in terms of
average yearly removals.
A simulation program to generate the runoff quantity and quality for
each storm event over a 5 year period was written. Chemical loading rate
data from highways was used. Runoff was considered both from the pervious
and impervious areas with soil moisture inventories affecting the pervious
runoff. Flow routing was done using the Santa Barbara Urban Hydrograph
Method. Pollutant removal was considered both as an exponential removal
(first flush) and as a random varible.
Pub 1 i cat i on : 11 Cont ro 1 of Se 1e ct Pr i or i t y Po 11 utan t s i n St o rmw ate r 11 ,
American Society of Civil Engineers 1985 Hydraulics Division Specialty
Conference, Orlando, FL, August 1985.
* * * * * * * *

TITLE:

Drainage Wells

PRINCIPAL INVESTIGATOR:

Martin P. Wanielista

SPRONSORING AGENTS:

City of Orlando and Dyer, Riddle, Mills and
Precourt

GRANT NUMBER:

28-1620-006
A B S T R A C T

Drainage wells are being used to inject stormwater into the aquifer.
This research concentrates on the quantity of water injected into 208 wells
in the general Orlando area. Results indicate approximately 45-50 MGD are
injected into the aquifer. Estimates were completed using surface water
hydrology, well hydraulics, and weir-stage recordings. Presentations and a
thesis by M. McBee have resulted.
* * * * * * * *
26

TITLE:

Fate of Heavy Metals in Stormwater Runoff

PRINCIPAL INVESTIGATORS:

Yousef A. Yousef, Martin P. Wanielista,
T. Hvitved-Jacobsen, and Harvey H. Harper

SPONSORING AGENT:

Florida Department of Transportation

GRANT NUMBER:

21-1620-005
A B S T R A C T

Pollutants associated with ru~off water from highway bridges located
in Central Florida, USA, were characterized and quantified. These
pollutants are directly discharged through scupper drains to adjacent water
bodies and floodplains or detained in ponds before being released to lakes
and streams. Runoff water contains heavy metals such as lead, zinc,
copper, chromium, iron, nickel and cadmium which concentrate in adjacent
soils and biota.
It appears that soil systems are efficient in removing heavy metals
from highway bridge runoff. It is suggested that bridge drainage be
directed towards retention/detention ponds or floodplains and direct
drainage of bridges in water bodies beneath them should be avoided as much
as possible. This paper summarized several studies conducted by the
University of Central Florida for the Florida Department of Transportation
and the Federal Highway Administration, USA.

* * * * * * * *
TITLE:

Management of Drainage Systems for Highway
Bridges for Pollution Control

PRINCIPAL INVESTIGATORS:

Yousef A. Yousef, Martin P. Wanielista, Harvey H.
Harper, and James E. Christopher

SPONSORING AGENT:

Florida Department of Transportation

GRANT NUMBER:

21-1620-009
A B S T R A C T

Pollutants associated with runoff water from highway bridges were
characterized and quantified. These pollutants are directly discharged
through scupper drains to adjacent water bodies and floodplains or detained
in ponds before being released to lakes and streams. Selected heavy
metals, such as lead, zinc, copper, chromium, iron, nickel, and cadmium,
were of particular concern because of their potential enrichment in biota.
Results show significant differences in heavy metal concentrations between
water samples from bridge runoff and adjacent soils. For example, bottom
sediment samples from Lake Ivanhoe, north of Orlando, Florida, collected
beneath bridges with scupper drains showed significantly higher
concentrations of heavy metals than did samples collected beneath bridges
without scupper drains. In addition, concentrations of heavy metals in the
sediments of detention ponds receiving bridge drainage were higher than
concentrations in sediments from adjacent lakes. It appears that
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management and careful design consideration of highway bridge drainage
systems could result in significant reduction of the amount of pollutants
released to adjacent water bodies.
* * * * * * * *

TITLE:

Consequential Species of Heavy Metals in Highway
Runoff

PRINCIPAL INVESTIGATORS:

Yousef A. Yousef, Harvey H. Harper, Lee Wiseman
and Mike Bateman

SPONSORING AGENTS:

Florida Department of Transportation and
Federal Highway Administration

GRANT NUMBER:

FL/DOT 99700-7255 and 99700-7272
A B S T R A C T

The total concentration of a particular metal in natural waters can be
very misleading. A water with high total metal concentration may be in
fact less toxic than another water with lower concentration of different
forms for that metal. It is important to know whether introduction of
metals into adjacent surface and ground waters by rainfall and highway
runoff will enhance their solubility or whether chemical processes such as
complex formation, precipitation and adsorption can greatly decrease their
concentration.
Water samples of rainfall, stormwater and detention pond collected
from Maitland Interchange and I-4 and from bridge runoff and Shingle Creek
at U.S. 17-92 were analyzed to determine their major constituents of
anoins, cations, and trace metals. Also, soluble fractions associated with
labile and non-labile colloidal and non-colloidal species of organic and
inorganic metal complexes were determined using Anodic Stripping
Voltammetry (ASV). Measured species and predicted species were verified by
applying available computer programs. Most of the cadmium and zinc appears
to exist in free labile forms. However, Cu is associated with organic
labile and non-labile forms and lead can exist as free or complexed labile
and non-labile forms. Analytical analysis and computer models have been
used to examine changes in sequential species as a result of changes in
environmental parameters such as changing pH values, and other cations and
anions normally present in natural waters.
Deposition of trace metals to the bottom sediments and fractions of
toxic metals available and unavailable to the aquatic organisms are being
studied. Also, laboratory biotoxicity studies for various metal species on
mosquito fish collected from the natural environment have been initiated.
* * * * * * * *
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TITLE:

Best Management Practices - Removal of Highway
Contaminants By Roadside Swales

PRINCIPAL INVESTIGATORS:

Yousef A. Yousef, Martin P. Wanielista, Harvey H.
Harper, David B. Pearce and Robert D. Tolbert

SPONSORING AGENT:

Florida Department of Transportation

GRANT NUMBER:

21-1620-009
A B S T R A C T

A research project to investigate the best management practices for
highway runoff is being conducted. One phase of the project is to study
the removal of highway contaminants by roadside swales. Their hydraulic
efficiencies are based on their ability to infiltrate and percolate
stormwater. Pollutant removal efficiencies, based on quality
considerations, have not been determined. Therefore, field experiments
were designed to study pollutant concentrations and mass balances during
flow through swales under controlled environments.
From the results obtained, it appears that ionic species of metals,
nitrogen and phosphorus species may be retained on the swale site by
sorption, precipitation, co-precipitation and biological uptake processes.
These processes can reduce pollutant concentrations in highway runoff
flowing over swales.
Occasional increases in highway contaminants were observed at
intermediate stations during swale experiments particularly close to the
inflow point. This may result from the initial flow resuspension and
resolubilization of loosely bound contaminants. The removal of heavy
metals, nitrogen and phosphorus species on a mass basis was directly
related to infiltration losses through swales. Therefore, retention of as
much water as possible on the swale area will reduce the highway
contaminant loadings to adjacent receiving waters. Recommendations for the
construction of roadside swales are presented.

* * * * * * * *
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DEPARTMENT OF CIVIL ENGINEERING & ENVIRONMENTAL SCIENCES
ABSTRACTS OF UNSPONSORED RESEARCH
TITLE:

Historic

PRINCIPAL INVESTIGATOR:

Dr. J.P. Hartman, P.E.

~nerican

Engineering Record - Florida

A B S T R A C T

Informal inventory of historic engineering works in Florida continues,
and talks on Historic Engineer Works in Florida are made throughout the
State. Talks on American Engineering Heritage and History are also given.
Additional engineer/industrial works within the State are being sought.
* * * * * * * *

TITLE:

Economic Development and Technology Transfer

PRINCIPAL INVESTIGATOR:

Dr. R.D. Kersten, P.E.
A B S T R A C T

Investigation of cooperative arrangements to deliver educational
services, extension services, research related to indigenous problems in
the interest of enhancing economic development in less developed countries.
Specific emphasis relate to (1) better utilization of natural resources
(especially development of potable water supplies), (2) development of new
energy sources (especially mini hydroelectric sites), (3) the creation of
new enterprises. Thus primary interest must be in the design of low cost
technology, or as frequently termed, appropriate tech no 1ogy or on-s i te
technology". Review of sensitive areas a-nd requisites for including a
spectrum of alternatives, providing an element of choice, and recognition
of political, economic, and cultural differences are essential in the use
of engineering in meeting the needs of the people. Three publications, one
thesis and one research report have been presented in prior years. Site
visits to Guatemala (1) and Honduras (8) were made during prior years.
Current effort relates to development of dependable water supply for Isle
de la Gonaives, Haiti.
11

11

11

11
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TITLE:

* * * * * * * *
Investigation of Foundation Crack of Skyway
Bridge in St. Petersburg

PRINCIPAL INVESTIGATOR:

Dr. S.S. Kuo, P.E.
Governor's Appointed Panel Member
A B S T R A C T

The interiors of the foundation Piers lS and lN of Sunshine Skyway
Bridge which is currently under construction were found to have some
hairline cracks. Water is seeping through in some of the cracks.
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Preliminary investigation indicates that the cracks are seen to be
shrinkage cracks. For the pours of such foundation (8 to 16 feet), the
cracks seem normal. There is no evidence to indicate any structural
significance for any of the cracks observed. It is recommended that the
foundations should be reinspected when construction of the main span
superstructure is completed. Also, the cracks should be monitored and
strain gauges be placed on the wall and ceiling to monitor the structural
stress induced in the concrete during the remainder of the construction.
* * * * * * * *

TITLE:

A Rapid Diagnosis of Concrete Pavements By Ground
Penetrating Radar

PRINCIPAL INVESTIGATOR:

Dr. S.S. Kuo, P.E.
A B S T R A C T

The current existing methods for investigation of concrete pavements
are time consuming and expensive. A model section of concrete pavement was
built at a test site for an experiment. Aritificial pipes, voids, rebars
and cracks were constructed within and beneath the concrete pavement. The
results from this study show that the electromagnetic pulse ground
penetrating radar can penetrate the concrete pavement, identify the
thickness of pavement components, and detect the voids and rebars within
and beneath the slab.
* * * * * * * *

TITLE:

External-Internal Regression Equation
Statistical Analysis for Small Urban Areas

PRINCIPAL INVESTIGATOR:

Dr. D.S. Leftwich, P.E.
A B S T R A C T

This research investigator comparative analysis of a new
external-internal regression model derived from data of 16 small urban
areas. The new regression model is to be tested as to its ability to
predict external-internal attractions in a small urban area. If the tests
are successful then the new external-internal regression model can be used
for the Trip Generation phase for deriving attractions for
External-Internal trips in small urban areas.
* * * * * * * *
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DEPARTMENT OF CIVIL ENGINEERING & ENVIRONMENTAL SCIENCES
ABSTRACTS OF MASTER'S DEGREE RESEARCH REPORTS & THESES
TITLE:

Seepage Analysis of Stormwater Ponds in Central
Florida

CANDIDATE:

Nicolas E. Andreyev

FACULTY

Dr. John D. Dietz

ADVISOR~

A B S T R A C T

The ever increasing population and the related development in Central
Florida demands effective management of surface and groundwater to preserve
the natural water balance. To minimize groundwater depletion in the
shallow aquifers and to enhance its quality, local regulatory agencies are
continuously developing new rules and regulations to upgrade the management
of surface and groundwater distribution. One example of these management
efforts is the retention and filtration of surface water runoff through
stormwater retention ponds. The presence of numerous undersized stormwater
retention ponds in Central Florida has forced the regulatory agencies to
require a more detailed engineering evaluation and analysis to size and
construct retention ponds.
Due to the transient nature of inflow and exfiltration rates of such a
system, a relatively complex analytical approach is required to size an
effective, optimized stormwater retention/seepage pond. This research was
conducted to provide a systematic approach to generalize the shallow soil
and aquifer characteristics and to estimate exfiltration capacity of
stormwater ponds during a design storm eve~t. A design methodology has
been developed which is based on saturated . and unsaturated seepage flow
models. Experimental data were obtained for calibration purposes. The
analysis is directed to conditions encountered in Central Florida.

* * * * * * * *
TITLE:

Biotoxicity of Highway Runoff Metals to Gambusia
Affinis

CANDIDATE:

John Michael Bateman

FACULTY ADVISOR:

Dr. Yousef A. Yousef
A B S T R A C T

A research study was conducted to examine the relationship between
speciation of heavy metals (Zn, Cd, Pb, Cu) and their biotoxicity.
Therefore, static bioassay experiments were designed to determine LC-50
values for these metals on mosquitofish, Gambusia affinis. The standard
bioassay scheme consisted of twelve 16-liter all-glass aquaria that
provided duplicates of five different metal concentrations and a control
for each run. Deionized tap water and filtered retention/detention water
from Maitland Pond were used for bioassays. The effects of various
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physicochemical parameters such as pH, alkalinity, hardness and organic
complexation on metal toxicity were determined. Also, synergistic and
antagonistic effects resulting from metal mixtures were examined.
It was concluded that metals in pond water were considerably less
toxic than in deionized water for mosquitofish. Also, copper was
consistently the most toxic metal tested for both deionized water and pond
water.
* * * * * * * *

TITLE:

Metal Finishing Characteristics of Three
Synthetically Generated Metal Finishing Sludges

CANDIDATE:

Christopher M. Cherniak

FACULTY ADVISOR:

Dr. John D. Dietz
A B S T R A C T

A study was performed involving the leaching characteristics of three
synthetically-generated metal finishing sludges. Three precipitates (one
hydroxide, two sulfide-based) containing varying concentrations of cadmium,
copper, lead, nickel and zinc were dewatered and subjected to an
EPA-approved Extraction Procedure Toxicity Test. Results showed that all
three sludges failed to achieve compliance with EPA-regulated limits. The
sludge generated from an insoluble sulfide process exhibited the fewest
parameters in violation (two), while the soluble sulfide sludge had one
metal in compliance and the hydroxide sludge had none.
In conjunction with this study, a montmorillonite clay was combined
with each sludge on a mass ratio basis to discern metal attenuating effects
under a low pH environment. The presence of the clay served to reduce
metal leachate rates for two of the three sludge-types tested. However,
neither sludge-type exhibited leachate concentrations under
federally-regulated limits.
* *

* * * * * *

TITLE:

THMFP Reduction in Potable Water Using Granular
Activated Carbon With and Without Pre-Ozonation

CANDIDATE:

Rebecca M. Ciliax

FACULTY ADVISOR:

Dr. C. David Cooper
A B S T R A C T

This study investigated the effectiveness of using granular activated
carbon (GAC) to reduce trihalomethane formation potential (THMFP) in
potable water. The City of Melbourne, Florida was chosen as a study site
due to excessive levels of THM's in the finished water (greater than the
0.1 mg/l standard). A pilot plant study lasting 473 days included two GAC
column systems: one receiving unozonated water, the other ozonated water.
The water used in these experiments was obtained from Lake Washington, a
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highly colored surface water source which supplies Melbourne. The water
applied to the GAC columns was coagulated, settled, recarbonated and
filtered at the Lake Washington Water Treatment Plant.
Isotherms were conducted using both ozonated and unozonated water.
TOC and color removals were better predicted by the Langmuir isotherm, but
removal of THMFP was better predicted at lower values (C less than 200
ug/1) by ~he Freundlich isotherm. Bench scale ozonationehad no obvious
effect on GAC capacity for color and TOC; however, ozonation appeared to
decrease the capacity of GAC for THMFP removal.
In the column study, breakthrough to the THMFP standard occurred
faster in the unozonated system. The ozonated system showed twice the
capacity to meet the THMFP standard compared with the unozonated system.
This increased overall system capacity was due to THMFP removal in the
ozone reaction chamber prior to GAC contact. Pretreatment by ozone
actually reduced the capacity of the GAC columns to remove color, TOC and
THMFP. Thus, the desired sequence for optimum treatment (greater percent
removals) and longer bed life would be GAC treatment followed by ozonation.

* * * * * * * *
TITLE:

Experimental Investigation of Campbell Pacific
Nuclear Corporation MC-1 Density-Moisture Nuclear
Gauge on Sand, Clay, Asphaltic Concrete and
Concrete

CANDIDATE:

Carl H. Francois

FACULTY ADVISOR:

Dr. Shoiu-San Kuo
A B S T R A C T

The time-consuming traditional methods of determining soil density and
moisture content have been nowadays widely replaced by more advanced
techniques using radioactive isotopes such as cesium, americium and
beryllium.
To ensure the validity and accuracy of the results from a nuclear
gauge unit designed by Campbell Pacific Nuclear Corporation, a conventional
standard test, the sand cone replacement method, was used in tandem with
the nuclear instrument for the density and moisture content determination
in sand and clay at different sites. The results of the two methods of
measurement agree within close limits. An empirical equation was derived
to correlate the data gathered from the nuclear gauge tests by using the
least squares technique.
A considerable discrepancy was ~ observed when density tests by the
nuclear gauge were performed on asphaltic concrete and concrete. The
deviation from the actual values were attributed to the roughness and
heterogeneities of the surface on the tested materials, and also to the
influence of soil or other materials underneath the thickness of the layer
being tested.
In conclusion, the use of the nuclear device is mostly recommended for
density and moisture content of soils although results from testing on
asphaltic concrete and concrete may be eventually improved on smooth and
uniform surfaces of sufficiently thick materials.

* * * * * * * *
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TITLE:

The Use of Computers in Construction Management

CANO IDATE:

Joelle So Francois

FACULTY ADVISOR :

Dr. Walter E. Rodriguez-Ramos
A B S T R A C T

A study on the use of computers for the management of construction
projects has been conducted. The findings of this study will be presented
here and consist of:
1.
2.
3.

An examination of the different utilization of computers in the
field of construction management.
An analysis of the methodology of some well known computer
software packages used by many construction companies.
A complete documentation of computer codes that have been
developed:
a. to illustrate the use of computer graphics for an effective
utilization of some construction management techniques such
as the bar chart
b. to solve the problem of resource leveling with a method
named the Minimum Moment Algorithm.

* * * * * * * *
TITLE:

Multiplan Models for Construction

CANDIDATE:

Edson Jackson

FACULTY ADVISOR:

Dr. Walter Rodriguez-Ramos
A B S T R A C T

As computer hardware becomes smaller and increasingly less expensive,
more contractors can now use computers to do a number of construction
computations which were formally done on hand calculators. The advent of
user oriented software packages has had a significant impact on the
traditional data processing procedures of the construction industry. Among
the software packages that are available for a large number of computer
systems are Electronic Spreadsheets. Electronic spreadsheets packages,
such as Multiplan, are widely used where the display of information can
best be depicted in an array of rows and columns. It is frequently useful
in situations in which the user wants to change various elements of
information or try out various assumptions in a "what if" analysis. This
paper discusses, among other things, models for two very important aspects
of construction: that of cost estimating and scheduling. The paper
further discusses the capabilities of spreadsheets in general as they
relate to specific application to the construction industry. A graphical
model of a CPM precedence diagram to be used in construction scheduling is
presented along with a table for estimating the cost of a building based on
the structural components of which it is made. There is also a discussion
of other software packages with similar capabilities to Multiplan.

* * * * * * * *
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TITLE:

Geotechnical Investigation of In-Lake Sediment
Treatment for Megginnis Arm of Lake Jackson,
Tallahassee, Florida

CANDIDATE:

Richard L. Johnson, Jr.

FACULTY ADVISOR:

Dr~

Shiou-San Kuo
A B S T R A C T

Megginnis Arm of Lake Jackson in Tallahassee, Florida, has experienced
rapid eutrophication as a result of development within the contributing
area watershed. Bottom sediments were sampled for purposes of mapping,
classifying and designating for removal. Sediment desiccation studies were
performed to determine the percent of consolidation and sealing
characteristics of the soils in the event of a lake drawdown.
Restoration alternatives are presented and compared on the basis of
field investigations, laboratory testing and analysis, and the desiccation
study. Alternative methods are discussed with respect to the cost, the
flexibility and the problems inherent in the different proposals.
From the geometry of Megginnis Arm, and construction permit
limitations, this study was limited to methods of restoration which include
dredging, drawdown and excavation, drawdown and compaction, and drawdown
with dredging. By comparing the costs, the practicality, and geotechnical
investigation and the flexibility of alternative methods, it is concluded
that the drawdown and excavation method is the best alternative.
The dredging and drawdown and dredging alternatives were determined to
be uneconomical and risky. These methods are not recommended.
* * * * * * * *

TITLE:

Transformation of Phosphorus in Highway Runoff
Management Systems

CANDIDATE:

David B. Pearce

FACULTY ADVISOR:

Dr. Yousef A. Yousef
A B S T R A C T

The operation and maintenance of highways contributes a variety of
pollutants to surface and subsurface waters. Solids, heavy metals,
nutrients, oil and grease, pesticides and bacteria can all be associated
with highway runoff. Although the full extent of the effect of all these
runoff constituents upon the quality of surrounding waters is not well
defined, this study will mainly concentrate on nutrient contaminants
(essentially phosphorus).
The last decade has seen increasing efforts in research and
development to abate contaminant discharges from highway runoff using a
number of treatment facilities such as swale and detention/retenti~n ponds.
An evaluation of the effectiveness of these systems in removing phosphorus
by physical, chemical and biological uptake is the aim of this research
endeavor. This study represents the first step towards the determination
of design criteria for swales and detention/retention ponds based on water
quality improvement.
* * * * * * * *
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DEPARTMENT OF COMPUTER ENGINEERING
DEPARTMENTAL REPORT
Acting Chairman:

Dr. C.S. Bauer, P.E.

Faculty:

P. Gatt, H.I. Klee, D.G. Linton, B.W. Patz, F.J. Sammer
and F.O. Simons.

The Department of Computer Engineering was chartered in the Fall of
1984 in recognition of the ever increasing importance of the use of
computers and associated methodologies in Engineering Research and
practice. The nucleus of the Department came from the existing UCF degree
program in Engineering Mathematics and Computer Systems (EMCS), which had
been administered through an interdisciplinary committee under the
Department of Industrial Engineering and Management Systems since the early
1970's. Several faculty from the Department of Electrical Engineering and
Communication Sciences and one from the Department of Engineering
Technology joined with faculty from the former EMCS group in Industrial
Engineering to begin operations of the Department. The Department
currently offers BSE, MS, MSE and Ph.D. degrees and has a current
enrollment of close to 400 students.
A search is underway for a permanent chairman of the Department of
Computer Engineering. An active recruiting program for additional
department faculty was conducted during the academic year. Professor Frank
Sammer resigned effective with the Summer Term of 1985 to accept an
Engineering Management position with the Naval Training Equipment Center in
Orlando. Mr. Phil Gatt, who has been serving the Department as an
Instructor, completed both his MSE thesis work and the Ph.D. Qualifying
Examination for Electrical Engineering during the year. Dr. Harry Klee has
undertaken the writing of the great American textbook in the area of
systems analysis and control. Dr. Darrell Linton ably served the
Department as Executive Officer, while continuing a strong research program
in simulation analysis of NASA's projected space station operations. Dr.
Fred Simons extended his research interests in Digital Signal Processing by
offering a new graduate course in VLSI Design for Signal Processing. Dr.
Ben Patz initiated student project work in the area of communications
network design for microcomputers.
The Department of Defense will have a strong presence in the UCF
community in the near term future through the location of its Naval
Training Equipment Center (NTEC) in the UCF Research Park adjacent to the
UCF campus. Site dedication ceremonies were conducted in April of 1985 and
the move will take place in less than two years. The Department of
Computer Engineering joins with colleagues in other UCF areas in wishing
NTEC, soon to be Naval Training Systems Center (NTSC), well as it
undertakes a new building and relocation for its 1200 employees. Many of
the current Computer Engineering faculty, students and alumni have a strong
history of working relationships with the Center and look foward to its
future development.
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The move of the UCF College of Engineering Departments, faculty,
offices, classrooms and labs to its new quarters in the Center for Business
and Engineering (CEBA) Building is planned for late Summer and early Fall
of 1985. The Computer Engineering Department will have modern lab
facilities available for instruction and research on a dedicated basis,
making new project work and instructional applications feasible on a scale
not possible before.
The Department actively expanded its inventory of teaching and
research hardware during the year. Several faculty participated in
planning of a LAN system for the new Engineering building. This system
will provide faculty terminal access to existing VAX 11/750 and Gould
32/6750 computers in the College of Engineering and to IBM mainframes on
campus, and will have the flexibility to accomodate technological progress
over the next several years with evolutionary add-on components. Several
IBM PC/AT systems were acquired for use in simulation and process control
research. These systems have process interface hardware to permit DOC
experimentation. Four new DEC graphics CRT terminals were acquired for use
with the COE VAX. A Ramtek 9465 Color Frame Buffer was purchased and
interfaced to the COE VAX, and its image resolution (1024 x 1280 x 24 bits)
will allow research and instruction in advanced computer-based display
techniques. Video disk recording and playback systems were interfaced to a
DEC 350 microcomputer for computer-based ITV applications. The Department
was awarded two microcomputer systems and associated software support items
under INTEL's University Grant program. These systems will be used in
microcomputer laboratory development projects. Digital signal processing
software was acquired to support Dr. Simon's research interests in this
area.
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DEPARTMENT OF COMPUTER ENGINEERING
PUBLICATIONS AND PRESENTATIONS OF PROFESSIONAL PAPERS
Books and Monographs
1.

Bauer, C.S. et al, VHSIC Applications in Training Systems, a report of
the Ad Hoc Working Group, Simulation and .Training Committee,
National Security Industrial Association, Washington, D.C., December
1984.

2.

Bauer, C.S. and Palermo, A.
Edition II, August 1984.

3.

Simons, F.O. 11 Systems Engineering Fundamentals, 11 Martin-Orlando-International Division, Orlando, 1984, c 1984.

UCF/COE VAX Research System Handbook,

Articles Published
International Journals (Peer Refeered)
1.

Bauer, C.S. "A Simulation Center of Excellence ••• ," Proceedings of 7th
Annual Conference on Computers and Industrial Engineering, Orlando,
Florida, March 1985.

2.

Bauer, C.S. 11 Conceptualizing a Center of Excellence For Simulation in
Training," Proceedings of Society For Computer Simulation Eastern
Simulation Conference, Norfolk, VA, March 1985.

3.

Klee, H. 11 Interactive Si mu 1 at ion of Continuous Dynamic Systems Using
TUTSIM, 11 Proceedings of the 7th International Conference of
Computers in Industrial Engineering, Orlando, Florida, March 1985.

4.

Klee, H.i.---Peer review of article 11 A Ranking Procedure for Active
Solar Heating 11 for publication in Journal of Solar Energy, October
1984.

5.

Klee, H.I.---Peer review of computer software
Engineering Microsoftware Review, 1984.

6.

Klee, H.I.---Peer review of article 11 Estimation of Fixed Capital Cost
for Solar Water Heating Plants 11 for publication in Journal of Solar
Energy, April 1984.

7.

Linton, D., Smith, L., Whitehouse, G. "Teaching and Using
SLAM--Lessons in Learning, 11 1985 Eastern Simulation Conference, Omni
International Hotel, Norfolk, VA, March 1985.

39

11

SISGAINS 11 for

8.

Linton, D., Sammer, F., Lorenz, N., Tilley, R.
An Analysis of Space
Station Mission Processing Requirements Using SLAM II, 7th Annual
Conference on Computers and Industrial Engineering, Hilton Inn,
Orlando, FL.
11

11

9.

Linton, D., Sammer, F., Lorenz, N., Tilley, R. "An Analysis of Space
Station Mission Requirements using SLAM II, Pergammon Press,
Proceedings of the 7th Annual Conference for Computers and
Industrial Engineering, Orlando, FL, March 1985.

I

11

10. Linton, D. "Review of IIE Operations Research Package," Engineering
Microsoftware Review, Vol. 2, Issue 2, February 1985.
11. Linton, D. "Review of CCS Quicksolver Software," Engineering Software
Review, Vol. 2, Issue 4, April, 1985.
12. Simons, F.O. and Harden, R.C. An Automated HP-41 Root Finding Program
Based on Optimized Algorithms, 92nd Annual ASEE Conference, Salt
Lake City, Utah, June 1984.
13. Simons, F.O. and Harden, R.C. The "Lost Delay" in Digital Control
Systems Design, 17th Annual Southeastern Symposium on System Theory,
Auburn, Alabama, March 1985.
14. Simons, F.O. and Harden, R.C. There is an Unrecognized Problem
Associated with the Solution of Linear Shift-Invariant Dynamic
Differential Equation Models, 16th Annual Pittsburgh Conference on
Modeling and Simulation, April 1985.
Presentations
1.

Bauer, C.S. and Rodriguez-Ramos, W., The Computer-Aided Design
Laboratories at the University of Central Florida," Poster Session
Presentation, National CAEDM Conference, Lehigh University, August
1984.

2.

Klee, H. Contributed 64 problems and solutions to Probability and
Statistics Exam File, Engineering Press, Inc., San Jose, CA, 1985.
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DEPARTMENT OF COMPUTER ENGINEERING
SEMINARS, SPECIAL PROGRAMS, AND EMINENT SPEAKERS
1.

Bauer, C.S. "Interfacing Microcomputers with the Real World, tutorial
presented at 7th Annual Conference on Computers and Industrial
Engineering, Orlando, Florida, March 1985.

2.

Bauer, C.S. 11 Engi neeri ng Intern Exam Review: Computers and Computer
Programming Review," Florida Engineering Society - Central Florida
Chapter Review Course, September, 1984.

3.

Simons, F.O., HP-41 Hand-Held Computer Workshop, National ASEE
Conference, June 24, 1984.

4.

Simons, F.O., Digital Signal Processing Workshop, National ASEE
Conference, June 28, 1984.

5.

Simons, F.O., Linear Systems Workshop, Naval Training Equipment Center,
September 12-13, 1984.

6.

Simons, F.O., Digital Signal Processing Workshop, Naval Training
Equipment Center, September 26-27, 1984.

7.

Simons, F.O., Non-Linear Controls Seminar to Doty for Martin) November
5' 1984.

8.

Simons, F.O., Professional Engineer Exam Review Lectures for Florida
Engineering Society - Central Florida Chapter, November 5 & 9, 1984.

9.

Werner, R., Linton, D., Whitehouse, G. "A Generic Simulation
of the Navy's Computer Managed Instruction System," TAEG
Technfcal Memorandum 83-3, NTEC, Orlando, Florida, May 1984.
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DEPARTMENT OF COMPUTER ENGINEERING
ABSTRACTS OF SPONSORED RESEARCH
TITLE:

Space Station Analysis

PRINCIPAL INVESTIGATOR:

Dr. D. G. Linton, P.E.

SPONSORING AGENT:

National Aeronautics and Space Administration

GRANT NUMBER:

20-1624-006
A B S T R A C T

Space station mission processing is modeled via the SLAM II simulation
language on an IBM 4381 mainframe and an IBM PC microcomputer with 620K
RAM, two double-sided disk drives and an 8087 coprocessor chip. Using a
time phased mission (payload) schedule and parameters associated with the
mission, orbiter (space shuttle) and ground facility databases, estimates
for ground facility utilization are computed. Simulation output may be
used to assess alternative mission schedules and to identify potential
bottlenecks on the ground.
* * * * * * * *

TITLE:

EIES/NTIPP Training Aids

PRINCIPAL INVESTIGATOR:

Dr. D. G. Linton, P.E.

SPONSORING AGENT:

Naval Training Equipment Center

GRANT NUMBER:

20-2100-075
ABSTRACT

Create computer aided instruction format models for materials to teach
special skills within the Naval Technical Information Presentation Program.
* * * * * * * *

TITLE:

EIES/NAVMAT Civilian Personnal Automated Budget
System (NCPABS)

PRINCIPAL INVESTIGATOR:

Dr. D. G. Linton, P.E.

SPONSORING AGENT:

Naval Training Equipment Center

GRANT NUMBER:

20-2601-006
A B S T R A C T

Develop computer programs to automate and track various budget systems
for NCPABS.
* * * * * * * *
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TITLE:

Dynamic System Analysis Programs Optimized for
Speed and Minimum Memory Based on New Algorithms

PRINCIPAL INVESTIGATOR:

Dr. Fred 0. Simons, Jr., P.E.

SPONSORING AGENT:

EAI - Huntsville Army

GRANT NUMBER:

28-1622-10
A B S T R A C T

Polynomial evaluation subroutines are the key to fast efficient
dynamic system analysis programs. Yet, an examination of the latest
applications software will reveal that the polynomial subroutines use the
old standard techniques consisting of either a direct evaluation or Horne's
Method with complex arithmatic. This study was used to formulate new
algorithms which are used to design subroutines that execute in the order
of 10 to 1 faster than these old standard techniques.
* * * * * * * *
TITLE:

Student Technical Research Support

PRINCIPAL INVESTIGATOR:

Dr. Fred 0. Simons, Jr., P.E.

SPONSORING AGENT:

Naval Training Equipment Center

GRANT NUMBER:

N61339-84-M0473
A B S T R A C T

Research support functions are applied to the utilization of general
purpose and special purpose (e.g. Applicon CAD/CAM, Ikonas Frame-Buffer,
etc.) computing equipment in the design of military training devices. The
emphasis is on architecture selection and software design.
* * * * * * * *
TITLE:

Student Support Services for Research

PRINCIPAL INVESTIGATOR:

Dr. Fred O. Simons, Jr., P.E.

SPONSORING AGENT:

Naval Training Equipment Center

GRANT NUMBER:

N61339-84-M-0843
A B S T R A C T

Student technical support services are provided to support research
functions in the Naval Training Equipment Center Computer Systems
Laboratory. These projects are devoted to research and development
functions related to applying computer technology to trainer development.
The emphasis is on architecture adaption and software design.

* * * * * * * *
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DEPARTMENT OF COMPUTER ENGINEERING
ABSTRACTS OF UNSPONSORED RESEARCH
TITLE:
PRINCIPAL INVESTIGATOR:

Evaluation of Residential Energy Conservation
Measures
Dr. H. Klee, P.E.
A B S T R A C T

Several weather correction techniques for analyzing the effectiveness
of energy conservation measures have been proposed. A new approach based
on a modified degree day for heating and cooling is used in conjunction
with a bin method procedure for predicting residential energy consumption.
Monitored heating data supplied by the local power utility for twelve
customers, and weather data obtained from the National Oceanic and
Atmospheric Administration were used as inputs to various statistical
models. Initial results suggest improved accuracy in predicting energy
consumption when using a variable base temperature as opposed to a standard
65° F base temperature.
* * * * * * * *

TITLE:

Integrated Software for Teaching Process Control

PRINCIPAL INVESTIGATOR:

Dr. H. Klee, P.E.
A B S T R A C T

Software is being developed for the IBM PC to demonstrate concepts of
Process Control. The software includes an executive program and
subprograms for data entry, simulation, graphics, system compensation and
animation. A companion text covering theory of operation is essentially
complete. Future plans include fabrication of the physical system (two
tank level control) for research projects involving model validation,
nonlinear and adaptive control, in addition to support for the lab section
of the Systems Analysis and Control course.
TITLE:

* * * * * * * *
Estimating the Reliability of Cellular Radio
Communication Systems Using Simulation

PRINCIPAL INVESTIGATOR:

Dr. D. G. Linton, P.E.
A B S T R A C T

Assuming two receivers with overlapping areas of coverage, an
analytical model is developed for calculating the reliability of a simple
radio communication system. The analytical results are used to verify the
output of a simulation model of the system.
* * * * * * * *
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TITLE:

New Algorithms for Evaluating Floating-Point
Computational Errors

PRINCIPAL INVESTIGATOR:

Dr. Fred O. Simons, Jr., P.E.
A B S T R A C T

Fixed-point computational errors are easily evaluated with digital
filter models of computational algorithms that are driven by noise source
models of quantization affects. By utilizing a computational and an error
model, this concept was extended to provide means of evaluation floatingpoint computational errors.

* * * * * * * *
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DEPARTMENT OF COMPUTER ENGINEERING
ABSTRACTS OF MASTER'S DEGREE RESEARCH REPORTS & THESES
TITLE:

The Design of Standard Cell VLSI Circuits

CANDIDATE:

Randolph L. Abidin

FACULTY ADVISOR:

Dr. Fred O. Simons, Jr.
A B S T R A C T

There are basically three methods of designing Very Large Scale
Integrated (VLSI) circuits: Gate Array, Standard Cell, and Full Custom.
The objective of this research is to design a VLSI circuit using the
Standard Cell approach.
A prime requisite for a successful design of these circuits is an
integrated Computer Aided Design (CAD) system. The chip design
requirements for an integrated CAD system are developed and their
interrelationships are presented.
As VLSI circuits grow in complexity, the problem of how to test them
becomes more difficult. Two methods for testing are defined:
1.
2.

Insertion within the system of which the chip is a part, and use
of standard system test techniques.
Self-test circuitry built into the chip.

* * * * * * * *
TITLE:

Graphics Display of Geographic Spatial Data

CANDIDATE:

Jill G. Ashby

FACULTY ADVISOR:

Dr. C.S. Bauer
A B S T R A C T

This project developed computer graphics to display spatial and
statistical data in a functional, appropriate and articulate manner. The
spatial data creates mappings of Orange County focusing on traffic zones.
The graphs display statistical data projecting from spatial areas presented
in a simple form. The graphs produced by the system are geared towards an
audience involved with transportation and planning decisions for Orange
County.
The graphics employ population, income, number of dwelling units, trip
generation, and trip production data based upon the 1980 census. The
population, income,. and number of dwelling units statistics include
predictions for 1985 through 2005 in five year increments. The trip
generation and production data is divided into six categories. These
groups of statistics were chosen owing to their effect on the
transportation system and travel characteristics of Orange County.
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The two-dimensional graphs display only spatial data. The
three-dimensional graphs permit examination of one data category projecting
from a large spatial area of up to four data categories projecting from one
small six mile square of Orange County. All graphs presented in a
three-dimensional form can be rotated around two axes.
* * * * * * *·*

TITLE:

Pilot Study of the Applicability of Generic
Microprocessor Assembly Language

CANDIDATE:

Joseph H. Bartlett

FACULTY ADVISOR:

Dr. C.S. Bauer
A B S T R A C T

The purpose of this investigation is to research the utility of a
standardized generic microprocessor assembly language. More precisely, use
of a generic language implementation on a given microprocessor and its
effect on programmer productivity will be investigated. Programmer
productivity will be scored in terms of an inverse function of the time
taken to complete a programming task correctly. Shorter times imply better
programmer productivity and longer time imply the opposite.
* * * * * * * *

TITLE:

An Interactive Training Device Using a Laser
Video Disc

CANDIDATE:

Mary Carol Bertrand

FACULTY ADVISOR:

Dr. C.S. Bauer
A B S T R A C T

The goal of this paper is to develop an interactive training system.
Although the system developed was used to train tank gunners, the system
concepts are generic in that they can be applied to many training
scenarios.
Applications of computer-based training systems are briefly discussed.
The system concepts are defined and hardware and software subsystems are
outlined. An architectural overview will precede a detailed disucssion of
subsystems.

* * * * * * * *
TITLE:

An Automated System for University Placement
Center Interview Scheduling and Database

CANDIDATE:

John C. Debo

FACULTY ADVISOR:

Dr. C.S. Bauer
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A B S T R A C T

As the University of Central Florida grows, the number of students
using the Placement Center increases and the number of prospective
employers conducting interviews also increases rapidly. The present system
for scheduling interviews and maintaining records on students and employers
is time- and paperwork-intensive, and is falling behind the load.
The system described in this paper is designed to do most of the
interaction with students seeking interviews to aid the staff in scheduling
the employers' interviewing days, and to do most of the record keeping of
eligible students and prospective employers.
The several program modules are written in Basic language on the IBM
Personal Computer in order that: 1) They may be easily updated, trouble
shot, and modified by student assistants, 2) An individual task may be
revised without affecting all the other tasks which the system does, 3) The
system be as user friendly as possible, thus not requiring computer
literacy on the part of staff and students, 4) The system would be kept
completely under the control of the Placement Center staff so that it can
be made available on whatever schedule is deemed best; this also would
enhance security of the database.
11

11

* * * * * * * *

TITLE:

Radar:

Theory and Insight

CANDIDATE:

Terry A. Dougherty

FACULTY ADVISOR:

Dr. Fred O. Simons, Jr.
A B S T R A C T

Radar principles and design considerations are reviewed, using both
analytical and heuristic methods. Emphasis is placed on achieving physical
insight while maintaining technical rigor. Waveform properties and signal
detectability maximization through matched filtering is discussed in
detail. The Moving Target Indicator radar system is presented as an
illustration of digital signal processing technology application to modern
radar systems.
* * * * * * * *

TITLE:

Display to Camera Calibration Techniques

CANDIDATE:

Phillip Gatt

FACULTY ADVISOR:

Dr. Benjamin W. Patz
A B S T R A C T

In today's technology, with digitally controlled optic sensing
devices, there exist a need for a fast and accurate calibration procedure.
Typical display devices and optic fiber bundles are plagued with
inaccuracies. There are many sources of error such as delay, time
constraint, pixel distortion, pixel bleeding, and noise. The calibration
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procedure must measure these inaccuracies, and compute a set of correction
factors. These correction factors are then used in real time to alter the
command data, such that the intended pixels are correctly commanded.
This paper discusses a calibration procedure, which employs a special
matrix inverse algorithm. This algorithm, which is only applicable to
sparse symmetric band diagonal matrices, successfully inverts a 10,000 by
10,000 matrix in less than four seconds on a VAX-11/780. It is estimated
that, when using conventional Gauss-Jordan matrix inverse techniques, 4800
hours are required to compute the same matrix inverse. This paper also
documents the Blend! routines, which will be used as a calibration
procedure for the Blend! System.
* * * * * * * *

TITLE:

Comparison of Analog and Direct Digital Control
(DOC) of a Physical Process

CANDIDATE:

Clifton Rufus Hargrove

FACULTY ADVISOR:

Dr. Harold I. Klee
A B S T R A C T

The following report represents the development of a computer based
system designed to examine the response of a physical process while under
different control systems. The physical process is a process trainer, PT
236, from Feedback Corporation.
There are two main categories of control available to the user: 1.
Analog Control 2. Digital Control. Within each of these categories the
following types of control systems are available: 1) Proportional Control
2) Proportional-Integral Control 3) Proportional-Integral-Derivative
Control 4) On-Off Control. The user can examine both regulator and servo
response of any of the given control systems. All parameters associated
with the selected control system are variable and user-input. The software
is designed to be user friendly.
The user examines the response of the process to different control
systems through the use of full-screen, high-resolution, color graphs.
These graphs are labeled and calibrated. There are two main categories of
graphs available to the user: 1) real-time monitoring 2) graphs with
labled time base. Within each category there are four different graphs
available. These graphs are available under any given control system. The
user may also obtain hardcopy of these graphs.
* * * * * * * *

TITLE:

A Projective Subsystem in a Flight Simulation
System

CANDIDATE:

Robert F. Hodson

FACULTY ADVISOR:

Dr. Gary E. Whitehouse
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A B S T R A C T

A projectile subsystem is presented as part of a flight simulation
system. An overview of the simulation system is given with specific
consideration given to the projectile subsystem. A projectile subsystem
executive structure is presented and several mathematical models are
discussed. Design considerations and implementation of algorithms are also
presented with other system design tradeoffs.
* * * * * * * *

TITLE:

Finite Impulse Response Filter I1nplementation Via
Windowing Technique

CANDIDATE:

Thomas J. Horrigan

FACULTY ADVISOR:

Dr. Fred 0. Simons, Jr.
A B S T R A C T

This research report is devoted to an investigation of finite impulse
response (FIR) filters and their implementation via windowing techniques.
Analysis is restricted to those FIR filters that possess both a
nonrecursive structure and linear phase response.
Initially an informative yet concise overview of FIR filters is
presented. Some knowledge of 11 discrete-time 11 systems is assumed.
Next, the concepts associated with FIR filter implementation through
the utilization of window functions is developed. Analysis is performed in
both the time and frequency domains. Results obtained define optimal
window function criteria.
The last design technique is devoted to computer aided FIR filter
design via windows. The purpose of this section is to demonstrate the
advantages of using the computer to solve the FIR filter-window design
problem. An example problem supplements this section.
Conclusions, along with a brief summany are documented.
* * * * * * * *

TITLE:

An Algorithm for Computing Fast, Accurate Z Plane
Root Locus Plots

CANDIDATE:

David R. Jahn

FACULTY ADVISOR:

Dr. Fred 0. Simons, Jr.
A B S T R A C T

Root locus analysis/synthesis is an extremely powerful tool used in
classical control system design. Its results can be used to check
stability, speed of response, and system damping. However, the solutions
to root locus problems can be extremely difficult to obtain in digital
control systems because the poles are in close proximity. Optimized
algorithms will be presented which circumvent this problem and allow for
fast, accurate z plane root locus plots. Prompting for data entry, minimum
memory in place computations, and very little processing requirements yield
an easy to use, highly efficient program.

* * * * * * * *
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TITLE:

A Computer Graphics Head Up Display for
Air-to-Air and Air-to-Ground Flight Simulation

CANDIDATE:

Daryl R. Maier

FACULTY ADVISOR:

Dr. C.S. Bauer
A B S T R A C T

A computer graphics simulation of an aircraft Head-up Display was
designed using an RDS-2000 Ikonas Graphics Processor and a PDP-11/34 host
computer system. The software control and display modules were
accomplished using Ikonas microcode and Digital Equipment Corporation
Fortran IV-PLUS. The HUD system consists of the basic flight data, which
includes aerodynamic flight information, Roll/Pitch Ladder, and the
Velocity Vector or Flight Path Marker. The system was designed for
flexibility in modifications and evaluation of various weapons delivery
systems. These will be adapted to specific needs by research scientists
and engineers at the Visual Technology Research Simulator.
* * * * * * * *

TITLE:

Gain Control of a Time-Varying Signal Using a
Multiplying DAC

CANDIDATE:

Yassin Movassaghi

FACULTY ADVISOR:

Dr. Benjamin W. Patz
A B S T R A C T

This paper proposes the design of a high speed circuit accepting a
bipolar analog signal with a 3 db bandwidth of 20 MHZ and an eight bit
unipolar gain control signal. The system produces the product of these two
signals at a rate of one digital byte every 25 nsec. At the heart of the
system there are two multiplying digital to analog converters (DAC)
operating in parallel. The circuit was based on a postulated then
statistically validated model for a multiplying DAC. This circuit could be
used for controlling the intensity each picture element (i.e. pixel) for
many existing video display systems.
* * * * * * * *

TITLE:

Digital Image Processing Using NTEC Facilities

CANDIDATE:

James Frederick Roesch, Jr.

FACULTY ADVISOR:

Dr. Fred O. Simons, Jr.
A B S T R A C T

Digital image enhancement refers to the improvement of a given image
for human interpretation. Digital image processing facilities are those in
which hardware and software computing elements are combined in such a way
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as to enable the processing of digital images. This report describes the
use of the Naval Training Equipment Center (NTEC) Computer Systems
Laboratory computing facilities to enhance digital images. Described are
two major hardware systems, the IKONAS RD-3000 raster display graphics
system and the VAS-11-780, and the digital image processing program
(DIMPRP) written by the author. Digital image enhancement theory and
practice are addressed through a discussion of the DIMPRP software.
Finally, enhancements to the NTEC digital image processing facility such as
improvements in hardware reliability, documentation, and increased speed of
program execution are discussed.
* * * * * * * *

TITLE:

Analog Flight Simulator to Computer Interface

CANDIDATE:

William J. Selph

FACULTY ADVISOR:

Dr. C.S. Bauer
A B S T R A C T

The College of Engineering at the University of Central Florida has a
flight simulator. This simulator was built as a stand-alone IFR training
aid. The college has decided on several occasions to augment their
simulator system with visual (out the cockpit views) stimulation to the
trainee pilot. Funding and resources have restricted or limited these
enhancements to non-real-time stimulation. The project/theses provides the
University with part of the solution to accurate real time stimulation.
The simulated aircraft position and direction is acquired at 10 to 40 Hertz
with 1.0% accuracy. This data is made available in the ubiquitous RS-232C
standard form. Thus any size computer can utilize the position and
direction of the simulated aircraft. With this completed a future project
can utilize this information for time and motion studies or visual
stimulation.
* * * * * * * *

TITLE:

Survey of Texture and Shading Techniques for
Visual Flight Simulation

CANDIDATE:

Walter R. Steiner

FACULTY ADVISOR:

Dr. Darrell G. Linton
A B S T R A C T

Shading and texturing are two techniques that flight simulators can
take advantage of to increase scene realism. Shading imitates the effects
of light reflecting from a surface. Texture refers to superimposing a
pattern on a surface to give the illusion of extra detail and realism. In
this report, several techniques for shading and texturing are evaluated
with respect to their applicability to visual flight simulators.
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The image quality produced by shading and texturing is a function of
computational cost. The Phong model is found to produce the most realistic
shading, but is too computationally expensive. The Gouraud shading model
improves upon the Phong model in that realistic shading is produced with
less computational effort. The table look-up technique was found to be the
most flexible and realistic way to produce texture on the surface of a
polygon. It is shown that true perspective shading is cost effective when
texture is required because the hardware needed to produce texturing and
true perspective shading are very similar.
* * * * * * * *

TITLE:

A Diagnostic Development Tool for a
Communications System

CANDIDATE:

David Gordon Tagge

FACULTY ADVISOR:

Dr. C.S. Bauer
A B S T R A C T

Testing large digital systems is nontrivial. Throughout the
literature on "design for testability
the existence of diagnostic
software is assumed. However, developing such software is a significant
task. A hardware test fixture, called the MBI Simulator, was developed to
assist in the development of diagnostic software for a Stromberg-Carlson
Corporation switching system. Two circuits were designed and constructed
and eventually debugged. The development of the boards took considerably
longer than originally anticipated which resulted in the fixture not being
put to practical use.
11

,

* * * * * * * *

TITLE:

Display Format Developing Station

CANDIDATE:

Paul A. Valentine

FACULTY ADVISOR:

Dr. C.S. Bauer
A B S T R A C T

An interactive Display Format Development Station (DFDS) was created
to generate, modify, and document static background graphic displays for
use in process control and monitoring environments. The purpose of the
system is to organize and simplify the display generation process in order
to reduce the costs associated with this activity. A review of the display
generation process was done in order to identify the types of graphics
constructs needed to generate the graphics display screens. Since the
system uses an interactive process to generate the displays, the human
interfaces software was developed to take advantage of various user
friendly methods of data entry, such as an intelligent terminal and a touch
panel. Finally, the general structure of the database was developed based
on the types of graphics constructs used and the type of data found in each
construct.
* * * * * * * *
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TITLE:

Effects of Finite Length Registers on a Modified
Direct Form Realization of a High Order H(z)
Transfer Function

CANO IDATE:

Angel Van re 11 , I I I

FACULTY ADVISOR:

Dr. Fred O. Simons, Jr.
A B S T R A C T

When a digital process is realized on a general-purpose computer or a
special-purpose hardware, errors due to finite register length are
introduced. These errors are due primarily to arithmetic roundoff,
coefficient quantization, and scaling rules. This paper addresses the
effects of finite word length on a direct-form implementation of a high
order H(z) transfer function.
The development and analysis of a modified direct-form, realization
suggested by Dr. Fred O. Simons, are carried out via FORTRAN emulation of a
fourth-order low-pass Butterworth filter. The results are presented as a
parametric tradeoff of signal-to-noise ratio at the filter output versus
work length. Conclusions are drawn by comparing the modified direct-form
with canonic-direct-form. The analysis presented here is intended to
illustrate how a high order transfer function can be realized directly
without decomposing into a group of low-order subfilters.

* * * * * * * *
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DEPARTMENT OF ELECTRICAL ENGINEERING & COMMUNICATION SCIENCES
DEPARTMENTAL REPORT
Acting Chairman:

Robert L. Walker

Faculty:

M.A. Belkerdid, G. Boreman, C.G. Christodoulou, E.E.
Erickson (LOA AY84-85), R.C. Harden (SOCA), M.G. Harris,
B. Lane, A. Litka, D.C. Malocha, R. Martin, R.C. Miller,
B.P. Petrasko, R. Phillips, R. Radloff, S. Richie, H.C.
Towle, P. Wahid-Siddigi, and R.A. Walters

The EECS Department consisted of nineteen faculty during the year, one
of whom was on leave, aiding a new polytechnic school in Malawi, Africa in
their development. Baccalaureate degrees awarded this year numbered 134,
and master's degrees totalled 17. For the first time, Ph.D. degrees were
awarded (to three candidates). Enrollments continue to rise, summing to
over 1,000 students in both undergraduate and graduate sectors. This makes
the department one of the largest (in students) in the university.
Good progress was made in the micro-electronics fabrication
laboratory, the team under Dr. Malocha producing their first diodes and
field-effect transistors in Spring 1985. Planning for the move to the new
building involved negotiations for a clean room and proposals to take
advantage of an offer of an ion-implant apparatus from an industry nearby.
Research on the oculo-meter (device to indicate electronically where a
person's eyes point) progressed with support from two industrial sponsors.
Patents have been applied for, showing the original nature of this
research.
The research group in electro-optics was boosted by the arrival of Dr.
Boreman, who has taught several of the graduate courses in this discipline,
and has originated a course in Optical Engineering to attract more of the
undergraduates into this specialty. Dr. Phillips continues to draw strong
support for his research. He · participated in one of the committees
stemming from the Governor's HIGH-TECH proposals (Dr. Phillips was the only
chairman from the academic world on these committees).
Two new faculty in electro-magnetic theory: Dr. Wahid-Siddigi and Dr.
Christodoulou, give added strength to the work in wave theory, microwave
circuits, and in antennas. A new course in antenna theory has been planned
for the Fall Semester 1985, and new equipment and laboratory exercises have
been obtained during Spring 1985.
Teaching and research functions were aided by the commitment of over
$400,000 in new laboratory equipment and computer hardware and software.
This was strongly apparent in the micro-processor course (assemblylanguage programming), in the micro-waves laboratory, in computer
diagnostic equipment, in the micro-electronics laboratory (aided again by
large donations of equipment by Martin Marietta and by Harris Corporation),
and the optical communications lab. Further, a new course and research
effort has begun in Radio-frequency Communications, and over $50,000
devoted to instrumentation.
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Faculty efforts have continued to improve course sequences in electron
devices, in communication, in optical electronics, and in lasers and their
applications. The next generation of courses in VLSI design is being
mapped out, but so far the hardware and software to support this work has
not been acquired. In the meantime, this department is cooperating closely
with the Computer Science people in their VLSI course.
Substantial research money comes in from industrial sponsors, and for
the first time industrial affiliates have been secured. These firms pledge
a modest amount of money to one or more research areas, not for a product,
but merely to assist in the work. They are repaid with continual feedback
on the work's progress, chances to visit the labs and speak to the faculty
and graduate student researchers, and other intimate contact with the
research going on.
Technical papers written by the faculty, presentations at conferences,
workshops, and tutorials and other scholarly activity of the faculty are
reported later here. In addition, many of the faculty are active in
service roles in the community: attending Career Days at junior and senior
high schools, advising on science-fair projects, and interviewing students
for college admission.
Dr. Walker is senior past-president of the Board of Trustees, Cape
Canaveral Hospital. Ors. Phillips and Walters serve on the Committee on
Physical Science of the John Young Science Museums. Dr. Petrasko and Dr.
Belkerdid are members of the Telecommunications Task Force for the Florida
Joint Legislative Committee on Electronic Data Processing. Faculty have
also made presentations at public schools in the Orlando area.

56

DEPARTMENT OF ELECTRICAL ENGINEERING & COMMUNICATIONS SCIENCES
PUBLICATIONS AND PRESENTATIONS OF PROFESSIONAL PAPERS
Books and Monographs
1.

Belkerdid, M. AWQPSK: An Optimum Modulation Technique for Spread
Spectrum, Ph.D. Dissertation University of Central Florida Library.

Articles Published
International Journals (Peer Refereed)
1.

Andrews, L.C. and Phillips, R.L.
EK Distribution for a Laser Beam
Propagating Through Turbulence," Journal of Optical Society of
America, February 1985.

2.

Boreman, G., Dereniak, "Modulation Transfer Function Measurement of
CCD's using Laser Speckle, Optica-1 Engineering Journal, Society of
Photo-Optical Instrumentation Engineers, Spring 1985.

11

11

Other Scholarly Works
1.

Malocha, D.C., and Richie, S.M. "Enhancement of Three-Phase
Unidirectional Surface Acoustic Wave Transducer CAD," Final report
to Texas Instruments and UCF EIES Report, September 1984.

Presentations·
1.

Belkerdid, M.A., Malocha, D.C., Petrakso, B.E., Richie, S.M.
AWQPSK:
An Optimum Modulation Technique, Sonics and Ultrasonics Symposium,
Dallas, Texas, November 14, 1984.
11

11

2.

Bishop, C.D., and Malocha, D.C. "Non-Iterative Design of SAW Bandpass
Filters, 1984 International Sonics and Ultrasonics Symposium,
Dallas, Texas.
11

3.

Boreman, G., and Dereniak, MTF Measurement via Laser Speckle
Technique", SPIE, San Diego, August 1984.

4.

Martin, R.J. "A Sensitive Amplifier for Detecting Eye Motion,"
Circuits and Systems Symposium at University of West Virginia, 1984.

5.

Miller, R.N., Boldon, J.L., and Ray, K.B.
A Computer Managed and
Operated Grove Care System," Agri-Mation I Conference, Chicago,
February 26, 1985.
Phillips, R.L. et al, "Measurements of C 2 Using Simultaneous
Meterological and Optical Experiments~" Workshop on the Physics of
Di rec t e d En e r gy Pr op a gat i on i n t he Atmos phe re , Whit e Sand s , N. M• ,
March 1985.

6.

7.

11

11

Phillips, R.L. and Andrews, L.C. "The I-K Distribution as a New Model
for Intensity Fluctuations and Its Relationship to the K
Distribution," Workshop on Physics of Directed Energy Propagation in
the Atmosphere, White Sands, N.M., March 1985.
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DEPARTMENT OF ELECTRICAL ENGINEERING & COMMUNICATIONS SCIENCES
ABSTRACTS OF SPONSORED RESEARCH
TITLE:

Fiber Optic Fuel Sensor

PRINCIPAL INVESTIGATOR:

Dr. Madjid Belkerdid

SPONSORING AGENT:

Simmonds Precision Instrument Division

GRANT NUMBER:

28-1622-013
A B S T R A C T

A fiber optic fluid level sensor based on transmission attenuation due
to bending loss is being investigated. Fibers formed with reverse
curvatures of decreasing radii will induce an increasing amount of lower
mode light loss to the cladding as the light propagates along the multimode
fiber. The sensor is arranged in the fluid in a vertical orientation such
that the light travels along the fiber from the bottom or low fluid point
to the top or full point. As the fluid covers increasing lengths of the
exposed fiber, it strips ever more power from the cladding (assuming the
fluid refractive index is greater than the cladding). Data taken with a
sensor of this configuration show a monotonic decrease of output intensity
as a function of increasing fluid level. As much as a -14dB change
occurred over a one-foot fluid level change. Comparison of these results
with a mathematical model shows good agreement. A possible compensation
scheme that accounts for system drift due to changes in the optical loss
parameters will also be presented.

* * * * * * * *
TITLE:

Reticle Mask Generation Using an IBM-PC and HP
Plotter

PRINCIPAL INVESTIGATORS:

Donald C. Malocha and Ben Abbott

SPONSORING AGENT:

Engineering and Industrial Experiment Station

GRANT NUMBER:

21-1699-116
A B S T R A C T

The purpose of this project is to develop the capabilities for very
low cost reticle layout for subsequent mask fabrication using external
photo-reduction facilities. The software and hardware are capable of
generating printed circuit masks at lX and integrated circuit and surface
acoustic wave device reticles at lOX and lOOX. Interactive, user-friendly,
menu driven programs were developed on a standard IBM-PC. The PC is then
used to drive an HP plotter (models 7580B, 7585B or 75868) and an ink
drawing on mylar based sheet is produced. The approach has been
successfully demonstrated by producing masks used for 70MHZ SAW filter, a
three level mask set for production of MOSFET and other IC devices and a
multitude of PC boards, including a 4.5 GHz low noise amplifier circuit.

* * * * * * * *
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TITLE :

Finite Impulse Response Filter Design Using Eigen
Function Synthesis

PRINCIPAL INVESTIGATORS:

Dr. Donald C. Malocha and Carlton Bishop

SPONSORING AGENT:

Andersen Laboratories Grant

GRANT NUMBER:

28-1622-008
A B S T R A C T

The objective of this research is to develop a general, non-iterative
technique for low shape factor transversal filters. The approach uses the
super-position of properly designated eigen functions which are analytic.
The design principles can be applied to any transversal filter and is
directly applicable to SAW filters. Both a theoretical analysis and
experimental verification of a SAW filter are presented.

* * * * * * * *
TITLE:

Skin Voltage - Eye Motion Detection

PRINCIPAL INVESTIGATORS:

Robert J. Martin and Michael G. Harris

SPONSORING AGENT:

Naval Training Equipment Center

GRANT NUMBER:

20-2100-74
A B S T R A C T

A survey of eye-movement measuring techniques is presented. The
categories of eye movement are also reviewed. The report then describes
the development of a new oculometer, an oculometer being a device that
senses the position of a person's eyes.
The device presented is an all-electronic, passive, two-channel
oculometer that detects the skin voltage that arises from the standing
cornea-retinal potential in the eye. It provides a vector voltage which
indicates the direction in which the eyes are pointing. Medical
silver-silver chloride non-invasive electrodes mounted around the eyes are
used for sensing the skin voltage. Artifacts such as blinking are also
detected.
The amplifier incorporated in the system consists of an NJFET
differential pair driving a BIFET operational amplifier arranged in a
feedback configuration. This is followed by a fifth-order parabolic filter
for attenuating frequencies above approximately 20 Hz. It has high common
mode rejection ratio, low drift, and low input bias current.

* * * * * * * *
TITLE:
P~INCIPAL

Digital Oculometer
INVESTIGATORS:

Robert J. Martin and Michael G. Harris

SPONSORING AGENT:

Martin Marietta Aerospace Corporation

GRANT NUMBER:

28-1622-017
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A B S T R A C T

This contract is similar to the EIES gameport oculometer contract in
that the objective is that the subject be able to track a target on a
display such as a large screen TV. However, instead of using the
oculometer to replace the joystick, we are first converting the analog
output of the oculometer to digital. We then use digital signal processing
in order to refine the signal; this includes the removal of artifacts such
as blink. The processed signal is then fed into and Apple Ile computer and
displayed on the monitor.
* * * * * * * *

TITLE:

Gameport Oculometer

PRINCIPAL INVESTIGATORS:

Robert J. Martin and Michael G. Harris

SPONSORING AGENT:

The Engineering and Industrial Experiment Station

GRANT NUMBER:

21-1699-110
A B S T R A C T

An oculometer is a device that senses eye orientation. The passive
two-channel oculometer has been extensively developed at the University of
Central Florida under a series of contracts. This oculometer senses the
position of a person's eyes by detecting the skin voltage signals which
arise due to the existence of a standing cornea-retinal potential in the
eye.
The gameport oculometer system is composed of electrodes, a matching
amplifier, an analog filter, a digital interface, and a personal computer.
The digital interface is an adaption of a joystick, wherein joystick
movement is replaced by eye movement. The signals from the two-channel
oculometer are used to control the position of a spot on a display. If the
test subject can view the display screen, he can then position the spot on
any target on the display.
The gameport oculometer has been extensively tested. It is an
effective, simple, and inexpensive means of communicating with the
computer.
* * * * * * * *

TITLE:

Helmet-mounted Oculometer

PRINCIPAL INVESTIGATORS:

Robert J. Martin and Michael G. Harris

SPONSORING AGENT

Martin Marietta Aerospace Corporation

GRANT NUMBER:

28-1622-014
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A B S T R A C T

Applications for oculometers exist in any situation where it is
desired to reduce human workload. Oculometers may be used as training aids
for pilots and as augmentation to various training simulators. A paralyzed
person can use a computer with the oculometer as a media mechanism to
control robots. The oculometer may also be used to guide wheel chairs for
the handicapped.
This report documents the design of a helmet-mounted oculometer that
has been developed for the Martin Marietta Aerospace Corporation. The
oculometer is applied to the task of reducing workload on a pilot by
allowing him to designate targets on a display at a glance. Resolution in
target disignation is approximately plus or minus three degrees. The scale
factor is approximately 70 mV/degree.
The oculometer is composed of a low-current, classic three
differential amplifier, followed by an inverting amplifier and eighth-order
parabolic filter.
The electrodes used are silver-silver chloride. A heavilychlorinated, high-conductivity gel is also used. The nature of the
electrochemical transduction process occurring at the electrode-to-gel
interface (the gel being a viscous-electrolyte) is such that chemical
reactions at the interface change the ionic current of the gel into
electron current in the metal electrode.
*

* * * * * * *

TITLE:

Lazer Beam Control

PRINCIPAL INVESTIGATOR:

Dr. Ronald L. Phillips

SPONSORING AGENT:

University of Central Florida

GRANT NUMBER:

28-1698-003
A B S T R A C T

Even during the most mild, tranquil and clear conditions, air
turbulence is always present in the atmosphere. The turbulence is called
isotropic and homogeneous if the air mixing is uniform in all directions
and inhomogeneous otherwise. Of course, if one moves along any
sufficiently long path through the atmosphere, the mixing conditions will
change due to variations in weather and the ground cover. The mixing
phenomenon is caused by the temperature differential between the earth (or
water) and the air above it. The mixing occurs as a consequence of the
buoyancy of the warm air. If the turbulence is uniform mixing of air along
a laser beam's path, we model the turbulence as homogeneous and if the
mixing is not uniform, we model it as inhomogeneous turbulence.
The turbulence causes the index of refraction of the air to fluctuate.
When a laser beam then passes through these random index fluctuations, they
induce fluctuations of the beam's cross-sectional phase profile. The
homogeneous turbulence impresses random fluctuations on the phase front of
the beam continuously along the propagation path whereas the inhomogeneous
turbulence causes the same phase fluctuations along only segments of the
propagation path. The inhomogeneous scattering path segments are usually
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called "phase screens". Because the scattering affects only the phase of
the beam, the scattering phenomenon is essentially a diffraction process.
This makes the process somewhat dependent upon the wavelength of the laser
beam.
For the case of a focused beam, the turbulence will induce
fluctuations across the curvature of the phase front surface which gives
rise to fluctuations of the beam's spot size. Also the turbulence will
cause the entire phase front to randomly tilt and thereby induce the beam
as a whole to randomly wander. If a beam is focused through the atmosphere
onto a target at a large distance from the laser source, these phenomena
must be mitigated. This can be accomplished by beam steering optical
components and deformable mirrors.

* * * * * * * *
TITLE:

STAGS/MULE

PRINCIPAL INVESTIGATOR:

Dr. H.C. Towle, P.E.

SPONSORING AGENT:

Naval Training Equipment Center

GRANT NUMBER:

20-2601-008
A B S T R A C T

The Electro-Optics Lab of the Naval Training Equipment Center is
developing a MULE add-on to STAGS (Simulated Anti-Armor Gunnery System).
This study was conducted in support of STAGS/MULE by developing statistical
written in PLM 86 which determine performance levels for MULE operators. A
software package was provided which is a driver for a VOTAN VSP 1000 voice
synthesizer.
* * * * * * * *

TITLE:

STAGS/MULE AI Support

PRINCIPAL INVESTIGATOR:

Dr. H.C. Towle, P.E.

SPONSORING AGENT:

Naval Training Equipment Center

GRANT NUMBER:

20-2601-016
A B S T R A C T

The Electro-Optics Lab of the Naval Training Equipment Center is being
assisted in their STAGS/MULE by this study of an artificial intelligence
(AI) capability. The effort includes both hardware and software. Software
is being written in IQLISP.

* * * * ** * *
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TITLE:

Review of LISP and OPS5 for Artificial
Intelligence Research

PRINCIPAL INVESTIGATOR:

Dr. H.C. Towle, P.E.

SPONSORING AGENTS:

University of Central Florida and the
Engineering and Industrial Experiment Station

GRANT NUMBER:

21-1699-099
A B S T R A C T

An exploration of IQLISP in support of proposals to the Naval Training
Equipment Center for continued support in artificial intelligence.
* * * * * * * *

TITLE:

Fiber Optic Temperature Sensors

PRINCIPAL INVESTIGATOR:

Dr. Roy A. Walters

SPONSORING AGENT:

Westinghouse Electric Corporation
Steam Turbine and Generator Division

GRANT NUMBER:

28-1622-011 and 28-1622-015
A B S T R A C T

The temperature characteristics of optical fibers and optical
components were researched to determine their feasibility as temperature
sensors to be mounted on the stators of large electric power generators.
Large magnetic fields at these locations will allow only the use of
dielectric materials in the sensor. Several sensors were demonstrated that
would remain calibrated over the 25 year lifetime of a generator and could
measure the range between 20° and 200° celsius. Several previously
unreported temperature characteristics of optical fibers were discovered.
* * * * * * * *
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DEPARTMENT OF ELECTRICAL ENGINEERING & COMMUNICATION SCIENCES
ABSTRACTS OF UNSPONSORED RESEARCH
TITLE:

Optical Preprocessors for Machine Vision

PRINCIPAL INVESTIGATOR:

Dr. Glenn Boreman
A B S T R A C T

Current machine v1s1on systems are limited in their speed of operation
and their applicability by the tremendous quantity of data processing
required of the associated digital processor. Implementation of such tasks
as object recognition, feature extraction and defect detection, require a
large number of operations to be performed digitally on the images
involved--particularly for high resolution fields. In addition, objectives
such as three-dimensional object recognition seem not to be currently
tractable by purely digital means. The computational burden of these tasks
may be reduced by the introduction of optical processing elements into the
large acquisition system. Such processors can have the advantage of
deleting redundant information from the image field, or can effectively
produce a spatially-encoded scene in which a variable such as range is
accessible in terms of an intensity variation in the image. The objective
of this research project is to investigate the feasibility of applying
novel optical-digital hybrid techniques to machine vision, including use of
the optical Fourier transformation in defect detection problems, and the
use of laser speckle to provide range encoding for three-dimensional
scenes.
* * * * * * * *

TITLE:

Feedback-Enhanced Adaptive Optical Processors

PRINCIPAL INVESTIGATOR:

Dr. Glenn Boreman
A B S T R A C T

The recent availability of low-cost spatial light modulator devices
has made attractive the prototyping of optical processing systems which
employ a feedback mechanism. The principle of operation is to digitally
feed back certain characteristics of the image distribution to a
programmable filter in the Fourier plane, thereby achieving an adaptive
filtering system, the two-dimensional analog of a phase locked loop. These
systems could track or monitor some changing portion of a scene, locked on
to a particular range of spatial frequencies, or perform certain filtering
or enhancement operations, whose specific parameters are determined by, for
example, a characteristic structure size in the image. Payoffs would be in
the areas of active target discrimination and tracking, as well as
interference and background rejection.

* * * * * * * *
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TITLE:

SAW-CA Mask Generation

PRINCIPAL INVESTIGATOR:

Dr. D.C. Malocha and Sam Richie
A B S T R A C T

A computer aided design structural mask generation program for SAW
devices is presented. The required time sampled impulse response is input
to the CAD programs, user inputs on size and type of transducer are
requested, and a file containing the rectangles suitable for plotting are
obtained. The system is user friendly, interactive and has a full graphics
display. The capabilities and facilities were developed at UCF by the
Solid State Devices Group on a VAX computer and use a Tektronix terminal
graphics display. Masks can be generated from external vendors using Mann
format tape data.

* * * * * * * *
TITLE:

Fabrication of Surface Acoustic Wave Devices

PRINCIPAL INVESTIGATOR:

Dr. Donald C. Malocha
A B S T R A C T

Surface Acoustic Wave Devices are monolithic devices produced using
thin film technology and related integrated circuit processes. These high
technology devices are used as key components in advanced communications
and radar systems. The University of Central Florida recently designed and
built a multi-chamber cryogenically pumped vacuum system which includes RF
and DC sputtering guns, filament evaporation and ion mill capabilities.
The fabrication process for SAW devices is discussed. Results of a
research device produced with this system and comparison with theory will
be presented.

* * * * * * * *
TITLE:

AWQPSK: An Optimum Modulation Technique for
Spread Spectrum Communication Using a SAW
Modulator

PRINCIPAL INVESTIGATORS:

Dr. D.C. Malocha and Dr. M.A. Belkerdid
A B S T R A C T

Quadrature phase shift keying (QPSK) and minimum shift keying (MSK)
are the two most used M-ary modulation techniques in Direct-Sequence (DS)
Spread Spectrum Communication systems. This paper introduces a new
modulation technique that can compete with QPSK and MSK in many
applications. This new modulation technique, made up of a superposition on
one QPSK signal and two amplitude weighted QPSK signals, is called
Amplitude-Weighted Quadrature Phase Shift Keying (AWQPSK). It is found to
have the same probability of error as QPSK and MSK techniques. It has a
higher bandwidth efficiency in bits/sec/Hz than QPSK and MSK. It has 99.99
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percent of its energy within the null bandwidth and its sidelobes are 63dB
down from the main lobe. Intersymbol interference (ISI) was simulated on
an HP 9845 computer and was shown to be smaller than the ISI in a QPSK or a
MSK signal. Two different implementation schemes are presented.
TITLE:

* * * * * * * *
Design, Evaluation, and Testing of the Gameport
Oculometer with Mr. Mark Parker as Test Subject

PRINCIPAL INVESTIGATORS:

Robert J. Martin and Michael G. Harris
A B S T R A C T

We expect to have this research funded by the Martin Marietta
Aerospace Corporation. We will be testing the gameport oculometer on Mr.
Mark Parker, who is a quadraplegic. The intent is to allow him a
convenient means of giving commands to the computer. With this facility he
could, for example, easily control a robotic arm in order to perform
routine tasks.
* * * * * * * *

TITLE:

Export Systems for Design Automation

PRINCIPAL INVESTIGATOR:

Dr. Brian Petrasko
A B S T R A C T

The NmPC Simulation Package is resident on the COE VAX 750. This
package and its predecessor, ISPS, is us.ed to characterize and investigate
processor and multiprocessor based systems. This research is an
investigation of the use of AI concepts in the translation of a behavioral
description of a digital system to a structural description. The work at
Carnegi-Mellon University (CMU-DA) was reviewed and related · to the ISP
based package at the University of Central Florida.
* * * * * * * *

TITLE:

An Integrated Voice and Data Circuit Switching
Network

PRINCIPAL INVESTIGATOR:

Dr. Brian Petrasko
A B S T R A C T

Voice Switching schemes and Data Switching schemes were investigated
for use in an integrated voice and data circuit switched network. An
optoelectronic matrix switch (space-division multiplexing) was
investigated. A 6-input by 7-output matrix switch with isolation and
crosstalk loss of 80 dB, capable of switching baseband signals of 100 MHZ,
is now being offered commercially. Switches of size 30 x 30 and bandwidth
of 200 MHZ are possible.
* * * * * * * *
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TITLE:

Optical Wave Propagation Through Multiple Phase
Screen Optical Scattering in the Atmosphere

PRINCIPAL INVESTIGATOR:

Dr. Ronald L. Phillips
A B S T R A C T

When an optical wave passes through a turbulent atmospheric medium,
phase perturbations will be impressed upon the phase surface of the wave.
These induced phase fluctuations are due to index of refraction variations
in regions along a propagation path. The thin perturbing regions are
referred to as phase screens. If the phase variations in the wave front
are large, i.e., one radian or more, the screens are called thick screens,
but if the phase fluctuations are much smaller than a radian, they are
called thin screens. All phase fluctuations across the wave front
ultimately result in intensity fluctuations on the wave further along the
propagation path. For a number of physical situations for systems
operating in the open atmosphere the optical wave will pass through a
series of phase screens, so that the statistics of the intensity
fluctuations will likely approach negative exponential statistics. in the
limit as the number of screens encountered along the path increase without
bound. Also the phase fluctuations will approach the limit of a uniform
distribution.
This proposed project is to develop mathematical models for the
statistical fluctuations of an optical wave propagation through a finite
series of randomly spaced phase screens; experimentally verify the models
and use the models to determine the effect of the screens on imaging,
tracking and laser beams.

* * * * * * * *
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DEPARTMENT OF ELECTRICAL ENGINEERING & COMMUNICATIONS SCIENCES
ABSTRACTS OF MASTER'S DEGREE RESEARCH REPORTS & THESES
TITLE:

Analysis and Modification of an
Electro-Oculometer

CANDIDATE:

Munir Ahmed

FACULTY ADVISOR:

Dr. Robert J. Martin
A B S T R A C T

This paper describes an electro-oculometer and analyzes the electronic
circuits required to process the signal. This electro-oculometer is a
passive, two channel device which detects the eye orientation using
commercially available electrodes attached near the eyes. The
electro-oculometer itself is a special amplifier having high common mode
rejection ratio, low drift, and low input bias current.
Both the DC and AC analysis of the electro-oculometer were performed.
The common mode rejection ratio (CMRR) of the input stage of the device was
computed both in the low and high frequency. The experimental data were
then compared with the theoretical results. A fifth order Parabolic low
pass filter was designed and implemented into the electro-oculometer.
Parabolic filter was chosen because of the minimum value of the step
response overshoot. The input stage of the electro-oculometer is modified
such to prevent the latch up problem. The new configuration does not
require any extra active element. In addition, a new set of electrode is
specified for use in a helmet-mounted electro-oculometer.

* * * * * * * *
TITLE:

AWQPSK: An Optimum ·Modulation Technique for
Spread Spectrum Communications

CANDIDATE:

Madjid A. Belkerdid

FACULTY ADVISOR:

Dr. Brian Petrasko
A B S T R A C T

Quadrature phase shift keying (QPSK) and m1n1mum shift keying (MSK)
are the two most used M-ary modulation techniques in Direct-Sequence (OS)
Spread Spectrum Communication systems. This thesis introduces a new
modulation technique that can compete well with QPSK and MSK in many
applications. This new modulation technique, made up of a superposition of
one QPSK signal and two amplitude weighted QPSK signals, is called
Amplitude-Weighted Quadrature Phase Shift Keying (AWQPSK). It is found to
have the same probability of error as QPSK and MSK techniques. It has a
higher bandwidth efficiency in bits/sec/Hz QPSK and MSK. It has 99.99
percent of its energy within the null bandwidth and its sidelobes are 63db
down from the main lobe. Intersymbol interference (ISI) was simulated on
an HP 9845 computer and was shown to be smaller than the ISI in QPSK or MSK
signals. Two different implementation schemes are presented.
* * * * * * * *
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TITLE:

Non-Interative Finite Impluse Response Design
Techniques

CANDIDATE:

Carlton D. Bishop

FACULTY ADVISOR:

Dr. Donald C. Malocha
A B S T R A C T

A general, non-interative design technique for low shapefactor,
transversal filters is presented. This design approach uses two cosine
series to specify appropriate eigenfunctions. An infinite set of such
eigenfunctions are defined and the method for choosing the coefficients is
discussed.
The total filter response is specified as the product of two
individual frequency responses. The impulse response of each is then
determined by applying the superposition of appropriate eigenfunctions.
The criteria for choosing the appropriate eigenfunctions is discussed.
A synthesis procedure using this technique is presented for designing
surface acoustic wave filters. The effects of trucating the impulse
response are also explored. A design example is shown for a filter with 10
persent fractional bandwidth and a shapefactor of 1.15.
* * * * * * * *

TITLE:

Processing of Thin Film Devices

CANDIDATE:

Ramzi Delpak

FACULTY ADVISOR:

Dr. Donald C. ·Malocha
A B S T R A C T

The ability to do thin film processing has been established at UCF.
This paper describes the facilities available.
RF and DC sputtering were used for material deposition. The
parameters for both were established experimentally, and the results are
presented.
Resistor and Capacitor test patterns were used to test the accuracy of
the system. The devices were fabricated and tested; experimental results
are discussed.
* * * * * * * *

TITLE:

An Integrated Test Plan for an Advanced Very
Large Scale Integrated Circuit Design Group

CANDIDATE:

William Scott Didden

FACULTY ADVISOR:

Dr. Brian Petrasko

69

AB S T R AC T
VLSI testing poses a number of problems which includes the selection
of test techniques, the determination of acceptable fault coverage levels,
and test vector generation. Available device test techniques are examined
and compared. Design rules should be employed to assure the design is
testable. Logic simulation systems and available test utilities are
compared. The various methods of test vector generation are also examined.
The selection criteria for test techniques are identified. A table of
proposed design rules is included. Testability measurement utilities can
be used to statistically predict the test generation effort. Field reject
rates and fault coverage are statistically related. Acceptable field
reject rates can be achieved with less than full test vector fault
coverage. The methods and techniques which are examined form the basis of
the recommended integrated test plan. The methods of automatic test vector
generation are relatively primitive but are improving.

* * * * * * * *
TITLE:

Phase Statistics for a Laser Beam Propagating
Through Atmospheric Turbulence

CANDIDATE:

Donal Joseph Link

FACULTY ADVISOR:

Dr. Ronald L. Phillips
A B S T R A C T

A probability density function is developed for the phase of light
that is the result of adding a signal to. noise with K-distributed amplitude
and uniform phase. The probability density function of the phase
associated with I-K distribution is also developed.
In the process of deriving the probability density function of the
phase, much is learned about the relationships between different
probability density functions. Three different methods of deriving
homodyned K statistics are shown to be equivalent.
Theoretical moments of the homodyned K distribution are compared with
experimentally measured moments in order to determine the parameters of the
model for different conditions of turbulence.
An experiment is proposed for measuring the spatial structure function
of the phase in a manner that will allow verifying the accuracy of the new
probability density functions of the phase.

* * * * * * * *
TITLE:

Analysis and Synthesis of Active Feedback Applied
to Piezoelectric Devices

CANDIDATE:

Robert James Martin

FACULTY ADVISOR:

Dr. Donald C. Malocha
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A B S T R A C T

The purpose of this thesis is to demonstrate the integration of analog
active feedback into piezoelectric transducer systems. Such an integration
will allow the system designer to alter the frequency spectrum, such as
bandwidth enhancement of bandpass shaping. The technique for implementing
the feedback through the piezoelectric electroacoustic transducer presented
in this work is derived by electrically segmenting the surface electrode of
the transducer. An electrical equivalent circuit model is developed for
the transducer. This model includes a capacitive cross coupling term. The
required feedback circuit is shown to be a bandpass filter. Only one
bimorph of a pressure gradient pair need be altered to provide the feedback
for the pair.
* * * * * * * *

TITLE:

Filter Settle Time for Signal Processing
Applications

CANDIDATE:

Michael T. McCord

FACULTY ADVISOR:

Dr. Madjid A. Belkerdid
A B S T R A C T

In this paper, the step modulated sine wave [u(t)Asin2nft] response of
the low-pass, band-pass, and high-pass filters are evaluated. Filters from
the first order on up to the _ideal filter are analyzed, and expressions for
the settle times developed. The longest settle time occurs for the ideal
filter, with all other filters taking progressively less time to settle as
the filter order decreases. · A significant point is that the transient
settle time for a filter depends on the difference in applied signal
frequency and the filter cut-off frequency. The set of expressions
developed in this report are primarily intended to be used i·n selecting
programming time delays in computer based signal measurement and processing
systems.
* * * * * * * *

TITLE:

Design of an Evaluation System for the
Electro-Oculometer

CANDIDATE:

Chrysanthos A. Panayiotou

FACULTY ADVISOR:

Dr. Robert J. Martin
A B S T R A C T

The skin voltage produced by the Cornea-Retinal potential was derived.
Two different systems were designed for obtaining the transfer
characteristic of the Electro-Oculometer. Tests were run on a sample of 15
persons and the results are analyzed.
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Between the Cornea and the Retina exists a bioelectric dipole which is
the result of the chemicl activity in the eye during the visual perception.
The orientation of the dipole coincides with the visual axis. Movement of
the eyes changes the orientation of the dipole. Stationary electrodes
placed around the eye can detect skin voltages proportional to the eye
movements. The skin voltages are _of the order of lOuV per degree of eye
movement. A differential amplifier with a gain of 10,000 and 120db of CMRR
amplifies these signals so as to be able to measure them. A static system
for evaluating the performance of the Electro-Oculometer was comprised of a
wall chart and a chin test. The test subject was seated in front of the
wall with his chin on the chin rest to avoid head movements. The wall
chart consisted of easily visible spots located at 10 degree intervals in
the vertical and horizontal directions when viewed from the test subject's
position. The dynamic system was comprised of a 45-inch projection
television set on which the wall chart was simulated by a computer to which
the television set was connected.
The accuracy of the two methods is about the same, giving resolution
of down to 3 degrees. Two different kinds of electrodes were tried, and
those with a larger area gave a larger scale factor. Different artifacts,
like blinking, eyebrow raising and teeth clenching, act as noise to the
system. Their characteristics have been studied and methods of eliminating
them are suggested. A completely computer-controlled Electro-Oculometer
system is suggested.

* * * * * * * *
TITLE:

Evaluation of a Binary Spatial Light Modulator
Correlator, using Time-Domain Polarity
Coincidence Correlation Theory

CANDIDATE:

Thomas J. Posluszny

FACULTY ADVISOR:

Dr. Ronald L. Phillips
A B S T R A C T

Time-domin Polarity Coincidence Correlators (PCC) have been studied
for the possible extension of these theories to the spatial-domain (optical
PCC). The existing body of knowledge has been found to be inadequate for
the direct application to the spatial-domain. However, by remodelling the
type of clipper or hardlimiter used in the development of the existing
theory from a Signum (bipolar) clipper to a binary (unipolar) clipper, a
new expression for the output signal-to-noise ratio of an optical PCC is
developed. This modification is necessary to account for the unipolar
nature of life. Both the existing time-domain and new spatial-domain PCC
expressions are valid for the case of additive narrowband (bandwidth much
less than the signal frequency) gaussian distributed noise at the inputs of
the correlator.
An optical experiment was constructed to evaluate the new type of
binary spatial light modulator, the Litton Data Systems 128 x 128
Magneto-Optic Array. To accomplish this, a noiseless, single frequency
(f ) sinusoidal one-dimensional reference was correlated with a sinusoidal
si~nal of equal frequency and phase to which gaussian-distributed noise was
added. Both correlator inputs were hardlimited. Noise sources having
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bandwidths of O.lf and 0.5f were investigated to test the robustness of
the narrowband con~traints. cThe input data sets had signal-to-noise ratios
of -lOdB and -20dB. For both of these conditions the experimental data was
found to be in excellent agreement with the new expression for the
narrowband case. In the wideband case, the results were significantly
different from the new expression, thereby indicating the necessity of
meeting the narrowband constraint. Both the time-domain and spatial-domain
expressions are highly dependent on the output filtering characteristics.
The effect of filter insertion loss, at the signal frequency (f ), was also
examined as part of this research.
c

* * * * * * * *
TITLE:

Digital Random Frequency Generator

CANO IDATE:

Ylberto V. Ruiz

FACULTY ADVISOR:

Dr. Richard N. Miller
A B S T R A C T

The Digital Random Frequency Generator is a multi-channel device
producing digital signal waveforms which vary randomly in frequency
content. A method of generating random frequency requires the utilization
of a pseudo-random number algorithm. Several pseudo-random algorithms must
be evaluated against criteria of goodness in order to be classified as an
acceptable algorithm. Tests which establish acceptability are incorporated
in an evaluation program (RNGEP).
After passing acceptability tests, the algorithm is used as part of a
microprocessor based network. The microprocessor performs the essential
computations for the randomization of output signal frequency as well as
s i gna l act i vat i on and de act i vat i on t i mes .•
11

11

* * * * * * * *
TITLE:

Surface Acoustic Wave Bidirectional Filter
Synthesis and Analysis

CANDIDATE:

Raymond L. Yap

FACULTY ADVISOR:

Dr. Donald C. Malocha
A B S T R A C T

Surface Acoustic Wave (SAW) devices are manufactured using standard
metallization and photolithographic techniques that have been established
by the semiconductor industry. The facilities in the newly developed
Microelectronics laboratory at the University of Central Florida will be
utilized in the fabrication of a SAW device.
This thesis will outline the complete procedure beginning with the
initial design from given specifications, up to mask generation,
fabrication and testing of the device. This will serve to calibrate the
fabrication process for future work in SAW device and semiconductor
fabrication.
The models that are used in the SAWCAD design software will be
verified by comparing the theoretical and experimental results.

* * * * * * * *
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DEPARTMENT OF ELECTRICAL ENGINEERING & COMMUNICATIONS SCIENCES
ABSTRACTS OF PH.D. DISSERTATIONS
TITLE:

AWQPSK: An Optimum Mqdulation Technique for
Spread Spectrum Communications

CANDIDATE:

Madjid A. Belkerdid

FACULTY ADVISOR:

Dr. Brian Petrasko
A B S T R A C T

Quadrature phase shift keying (QPSK) and minimum shift keying (MSK)
are the two most used M-ary modulation techniques in Direct-Sequence (DS)
Spread Spectrum Communication systems. This thesis introduces a new
modulation technique that can compete well with QPSK and MSK in many
applications. This new modulation technique, made up of a superposition of
one QPSK signal and two amplitude weighted QPSK signals, is called
Amplitude-Weighted Quadrature Phase Shift Keying (AWQPSK). It is found to
have the same probability of error as QPSK and MSK techniques. It has a
higher bandwidth efficiency in bits/sec/Hz QPSK and MSK. It has 99.99
percent of its energy within the null bandwidth and its sidelobes are 63db
down from the main lobe. Intersymbol interference (ISI) was simulated on
an HP 9845 computer and was shown to be smaller than the ISI in QPSK or MSK
signals. Two different implementation schemes are presented.
* * * * * * * *

TITLE:

Analysis and Synthesis of Active Feedback Applied
to Piezoelectric Devices

CANDIDATE:

Robert James Martin

FACULTY ADVISOR:

Dr. Donald C. Malocha
A B S T R A C T

The purpose of this thesis is to demonstrate the integration of analog
active feedback into piezoelectric transducer systems. Such an integration
will allow the system designer to alter the frequency spectrum, such as
bandwidth enhancement of bandpass shaping. The technique for implementing
the feedback through the piezoelectric electroacoustic transducer presented
in this work is derived by electrically segmenting the surface electrode of
the transducer. An electrical equivalent circuit model is developed for
the transducer. This model includes a capacitive cross coupling term. The
required feedback circuit is shown to be a bandpass filter. Only one
bimorph of a pressure gradient pair need be altered to provide the feedback
for the pair.
* * * * * * * *
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DEPARTMENT OF ENGINEERING TECHNOLOGY
DEPARTMENTAL REPORT

CHAIRMAN:

Richard G. Denning

FACULTY:

B. D. Bullard, W. Byers (BLLC), J.C. Debo, R. F. Dehler,
J. H. Dixon, Jr., H. L. Griffith, C. M. Head, J. W. Hubler
(BLLC), N. Gregg (BLLC), K. W. Osborne (BLLC), C. C. Strange,
G. A. Shaykhian (BLLC), A. Uspenksi (BLLC), and H. E. Worbs

The Engineering Technology faculty continued to grow professionally
through presentations to professional organizations and meetings, graduate
studies, several published articles, and by taking active roles in numerous
professional organizations, and attendance at professional society
meetings.
Almost every faculty member attended at least one professional
meeting, workshop, or conference during the year, as the Department was
adequately funded _to encourage professional development.
Progress was made in the area of creative activities with the
presentation of several professional papers by Dr. Head, Professor
Griffith, and Professor Worbs at national conferences. Dr. Denning
continued funded research in energy conservation in the area of commercial
food establishments for the Orlando Utili~ies Commission and Dr. Head
completed funded research with the Florida Sinkhole Research Institute
which established a computerized database for the State's recent sinkholes.
Although some were not funded and some are still pending, research
proposals were submitted by Professor Bullard, Dr. Denning, .Professor
Dixon, Professor Griffith, and Dr. Head. Mr. Bullard completed 15 credit
hours towards the Ph.D. Dr. Osborne completed his dissertation and was
awarded the Doctorate; Mr. Debo completed a second Master's Degree in
Computer Engineering, and Mr. Strange is completing his thesis towards the
MSE Degree in Computer Engineering.
The faculty experienced another very productive year in the area of
service both off and on the campus. Mr. Debo continued his teaching of
Microprocessor- and Digital-taped courses for Florida Power and Light
through Extended Studies. Thirteen of the fifteen faculty members are
registered Professional Engineers, and one is an EI. Mr. Debo and Mr.
Dehler received their PE licenses during 1984-85.
The Engineering Technology faculty has been active in the area of
accrediting bodies with Dr. Denning serving on the National Technology
Accreditation Commission of the Accreditation Board for Engineering and
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Technology (ABET) and Dr. Byers, Dr. Head, and Dr. Hubler served as ad hoc
visitors for ABET. During this academic year, Dr. Denning chaired two ABET
visits, Dr.Head served on two ABET teams and Dr. Hubler served on one team.
Additionally, Dr. Denning served on one SACS accreditation team and serves
on Advisory Boards of five community colleges. Dr. Hubler continued his professional activities at the national level through his service as a
member of (1) the Management Board of Codes, Standards and Regulations
Division of NIBS, and (2) The Specification Committee of ASCE. Dr. Byers
was an ad hoc visitor representing IEEE for ABET, and was appointed as
Special Group Coordinator for the Engineering Technology Division of ASEE.
He also served on an advisory committee for Valencia Community College.
Professor Dixon was active as a member of the FES & ASCE and attended
meetings in Tampa and Phoenix for CRSI. Dr. Osborne was active during the
year with IEEE attending meetings as the secretary of the Canaveral
section, and representing the section at the IEEE state council.
During 1984-85 the major portion of the $40,000 available for capital
equipment was spent on upgrading the Computer laboratory with the
acqui ·sition of IBM-PC's. The Interface and Robotics laboratory facilities
were enhanced with additional equipment.
The Engineering Technology Department experienced stable
enrollment during the 1984-85 academic year with the head count holding at
approximatey 450. The Engineering Technology graduates continue to be
welcomed by industry with essentially 100% employments. The UCF Student
Placement Office published survey results which indicated that 1983-84
graduates in Engineering Technology reported annual starting salaries
averaging $24,000. The graduation of ov~r 110 graduates during the year
placed UCF among the top twenty-five producers of Engineering Technologists
out of 105 institutions offering the Bachelor's Degree in Engineering Technology nationwide.
During the 1984-85 academic year Dr. Sammer transferred to
Computer Engineering and Professor Lewis resigned from his leave of
absence. Dr. William Byers, Associate Professor, Newton D. Gregg,
Assistant Professor, and Ali Shaykhian, Provisional Instructor, were added
to the faculty at the Brevard Campus in the areas of Electronics Computer
Technology and Design Technology.
The programs offered by the Engineering Technology Department were
adjusted significantly during the 1984-85 academic year. The Environmental
Control option was phased out due to continued low enrollments and
dimensioning interests. Computer Engineering Technology was established as
a separate option rather than a sub-option of Electronics Engineering Technology and Information Systems Technology was established as an option to
serve a different area of the rapidly expanding Computer Applications
industry. The Computer Engineering Technology and the Information Systems
Technology are presently offered only at the Brevard Campus and enrollment
trends indicate a growing interest in both programs.
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In addition to the courses offered during the day, the Engineering
Technology Department offered numerous evening classes on the main campus
and the Brevard Campus. The number of active Engineering Technology
students based at the Brevard Campus was increased significantly during
1984-85. The development of the UCF-BCC Life Long Learning Center during
1984-85 was accompanied by the increased department activities including
the offering of a complete program during the day as well as the evening.
Three faculty positions were filled to support the Engineering Technology
programs at Cocoa and the Department now has its full complement of six
full-time faculty members at the Brevard Campus.
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DEPARTMENT OF ENGINEERING TECHNOLOGY
PUBLICATIONS AND PRESENTATIONS OF PROFESSIONAL PAPERS
Books and Monographs
None
Articles Published
National Journals
1.

Griffith, H.L. "Developing A Computer-Electro-Mechanical Course
Sequence,
Proceedings of ASEE 1984 Conference, June,
1984.
11

2.

Worbs, H.E.

An Investigation as to Discrepancies Incurred in
Mechanical Engineering Heat Transfer Laboratory
Experiments, Proceedings of the 1984 American Society
for Engineering Education Annual Conference, Salt Lake
City, Utah, June 24-28, 1984.
11

11

3•

Wo r bs , H• E•

The ·.. Ut i l i zat i on of En e r gy Code Comp l i an c e
Procedures for the Prediction of Commercial Building
Annual Fuel Consumption, ASTM C-16 Committee
Conference on Thermal Insulation, Materials and
Systems, Dallas, Texas, December 1984.
11

11

Regional Journals
None
Presentations
National Meetings
1.

Griffith, H.L. "Developing a Computer-Electro-Mechanical Course
Sequence,
(Simulation and Robotics), ASEE Annual
Conference, June 1984, Salt Lake City.
11

2.

Head, C.M.

Fire Ecology and Resource Conservation,
Applied
Geography Conference, October 31-November 2, 1984,
National Conference, Tallahassee, Florida.

3•

Wo r bs , H• E•
De t e rm i nat i on of Wa 11 I ns ul at i on Effect i ven es s
Through the Use of Building Systems Analysis,
7th
World Energy Engineering Congress, Atlanta, Georgia,
November, 1984.

11

11

11

11
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11

4.

Worbs, H.E.

An Investigation as to Discrepancies Incurred in
Mechanical Engineering Heat Transfer Labaoratory
Experiments, 11 1984 American Society for Engineering
Education Annual Conference, Salt Lake City.

5.

Worbs, H. E.
The Utilization of Energy Code Compliance
Procedures for the Prediction of Commercial Building
Annual Fuel Consumption,
ASTM C-16, November 1984
Committee Conference on Thermal Insulation, Materials
and Systems, Dallas, Texas.
11

11

Regional Meetings
1.

Denn i ng , R• G• 11 Res u1t s of f ou r stud i es of en e r gy au d i t and
energy conservation measures for food service
establishments" Presented to restaurant and Orlando
Utilities Commission officials, March, 1985

Other Scholarly Works
1.

Debo, J.C.

An Automated System for University Pl a cement Center
Interview Scheduling and Database Management, 11
Master's Research Report.

2.

Denning, R.G., Doering, R.D. Commercial Food Service Case
Studies for the Orlando Utilities Corporation.

3.

Griffith, H. L. Deve 1oped a 20-mi nute TV Tape, 11 Student Projects
for ETI 4522," which was shown at the ASEE 1984 Annual
Conference.

4.

Head, C.M.

5.

Hubler, J. W. Edited 1984 CRSI Handbook as a member of the
Committee on Design Aids.

6.

Osborne, K.W.
Entrance and Promotion Competencies for
Electronics Technology, 11 Doctoral dissertation
completed September, 1984.
Publication date May, 1985.

11

Computer-ba sed Inventory of Recent Sinkhole
Occurrences in Florida," State of Florida Star Grant
#21-1620-007, with Dr. Barry Beck.
11

11
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DEPARTMENT OF ENGINEERING TECHNOLOGY
ABSTRACTS OF SPONSORED RESEARCH
TITLE:

Commercial Food Service Energy Audit and Energy
Conservation Case Studies

PRINCIPAL INVESTIGATORS:

Dr. R.D. Denning, P.E. and
Dr. R.G. Doering, P.E.

SPONSORING AGENT:

Orlando Utilities Commission

GRANT NUMBER:

28-1624-004
A B S T R A C T

A project to establish guidelines for energy conservation in the
commercial food service area and to develop a walk-through energy audit
form. In addition to preparing a notebook for restaurants, eight case
studies were conducted. The eight studies involved four full-service
restaurants and four fast-food establishments, and included conducting
energy audits and recommending energy conservation measures. The project
was performed in accordance with Orlando Utilities Commission
specifications and for commercial customers of Orlando Utilities
Commission.

* * * * * * * *
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DEPARTMENT OF ENGINEERING TECHNOLOGY
ABSTRACTS OF UNSPONSORED RESEARCH
TITLE:

Applied Antenna Theory for Technology

PRINCIPAL INVESTIGATOR:

Mr. Barry D. Bullard
A B S T R A C T

The objective of this report was to identify the subject content and
appropriate analytical level of electromagnetic wave propagation and
antenna theory for a upper division engineering technology curriculum.
Eight major and ten minor topics covering applied EM wave propagation and
antenna theory were identified. Appropriate analytical level to support
the defined major and minor topics was determined at introductory
differential and integral calculus.

* * * * * * * *
TITLE:

Florida's Coastline Processes

PRINCIPAL INVESTIGATOR:

Dr. C.M. Head, P.E.
A B S T R A C T

The study evaluated the effects of man's activities along the Florida
coastline as a means of geomorphic change. Emphasis centered on the
interaction of natural processes of erosion and deposition with man's
coastal development. Study areas included the effects of groins and
jetties, seawalls, artificial beach nourishment, and destruciton of
mangrove coastlines. The impact of cold and warm water rings of coastal
eco-systems was also investigated.
The study is continuing as additional data is accumulated.

* * * * * * * *
TITLE:

Evaluation of Concepts of Water CONSERV I & II

PRINCIPAL INVESTIGATOR:

Dr. C.M. Head, P.E.
A B S T R A C T

The study evaluates the history, needs and reasons for development of
CONSERV I & II, and examines the plans, designs and operational concepts of
the two programs. Anticipated problems and operational costs are compared
vis-a-vis the benefits derived.
The study is continuing as additional data is accumulated.

* * * * * * * *
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TITLE:

Study of Brown Mountain Light Phenomenon

PRINCIPAL INVESTIGATOR:

Dr. C.M. Head, P.E.
A B S T R A C T

The study is reviewing the available data concerning the lights
routinely seen above Brown Mountain, North Carolina. The study included a
visit to site, discussions with Federal and State Forestry Department
officials, and review of relevant publications. The data will be
correlated with earthquake data to ascertain the relationship (if any)
between the light and seismic movement along earth fractures in the area.
* * * * * * * *
TITLE:

Computer Engineering Technology Curriculum
Topics

PRINCIPAL INVESTIGATOR:

Mr. K. Osborne, P.E.
A B S T R A C T

A study was conducted to determine relevant topics for computer
engineering technology classes. The study involved interviews and on-site
visits to 12 companies in Brevard County. The study indicated a need for
the following topics: system time in troubleshooting using logic
analyzers, microprocessor development system, microsystem testers, overview
of bus systems, C-language programming, interfacing techniques, system
integration of peripherals including handshaking techniques. The most
significant finding was a need for diagnostic programming techniques for
troubleshooting hardware problems.
* * * * * * * *
TITLE:

DIPSTK - A Process Control Language

PRINCIPAL INVESTIGATOR:

C.C. Strange, Jr.
A B S T R A C T

Process control languages are generally complex and machine oriented.
Their use requires a high degree of skill, not only in the control process
knowledge, but also in the programming. On one extreme, control programs
are written in assembly language. This is a time consuming process and the
high investment is tailored to a specific application. The resulting
programs are difficult to communicate between the programmer and the user.
On the other extreme, attempts have recently used high-level languages,
i.e. FORTRAN, but these still require assembly-level supplements. In
general, only the programmers know what the progrm does. Thus a void
exists between the programmer and the user.
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This paper presents a user-oriented, high-level language, DIPSTK,
which has the following design objectives:
1.
2.
3.
4.

5.

can control both digital and analog signals
is easy to learn and communicate
provides the necessary user operating support
integrates a graphical data display, and ·
is easily modified for additional control structures
* * * * * * * *

TITLE:

The Utilization of Energy Code Compliance
Procedures for the Prediction of Commercial
Building Annual Fuel Consumption

PRINCIPAL INVESTIGATOR:

H.E. Worbs, P.E.
A B S T R A C T

Many state model energy codes provide for, as an optional alternate to
building design by performance standards, a numerical computational
procedure to predict a commercial building's annual energy fuel
consumption. This computed or predicted annual fuel usage is then compared
to a limiting budget value to determine if the building complies with the
code insofar as being energy efficient. The physical constraints of the
building are considered in the calculation, i.e. building envelope,
internal heat gains involving people, lighting, equipment, and ventilation.
In addition the efficiency of the buildings heating and cooling mechanical
plant are also considered.
This study first described the computational procedures together with
the imposed assumptions and limitations and then described how this
procedure can be adapted to a computer. It is then suggested that this
computer program would be valuable in determining the changes one could
expect in annual fuel usage by varying certain building design parameters.
An actual representative commercial office building was then selected
using the actual building design parameters as the 11 Reference Building".
Variation in building orientation, wall and roof 11 U11 values, changes in
shading and glazing values, changes in allowable ventilation levels, and
changes in the efficiency of the heating and cooling mechanical HVAC system
are all presented to show which ones exhibited a large sensitivity .to
overall building energy usage. The results will allow the design engineer
to make some general conclusions as to which factors are most intensive
from an energy conservation point of view.
* * * * * * * *

TITLE:

The Numerical Solution to the Depolymerization
of Reinforced Plastic Materials Due to Mass
Transfer and External Heating

PRINCIPAL INVESTIGATOR:

H.E. Worbs, P.E.
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A B S T R A C T

This study addresses the problem of heat transfer to materials which
undergo pyrolysis or depolymerization. This charring phenomenon is
accompanied by a permanent change in the state of the composite material
and a gasification of a portion of the material due to chemical reaction
kinetics. These reactions can be expressed as an W order reaction. The
- paper concerns itself with this question and presents the equations for the
coupled mass transfer and heat conduction equations as the gases percolate
to the hot surface. The solution presented herein is for the
one-dimensional situation. The program developed can handle up to four
materials with the outermost material being the chemically reactive one.
The solution treats the thermal properties of each material as a function
of temperature with the density of the charring material controlled by the
chemical reaction. The program also calculates the reduction in the
external convective heat transfer coefficient due to transpiration cooling
or blowing thru the porous media. In addition to describing the
numerical calculation technique, the computer program is then used to
determine the char layer thickness and penetration rate into the material
for low, intermediate and high heating rates to the material.
11

11

1

11

* * * * * * * *
TITLE:

An Investigation as to the Discrepancies Incurred
in Mechanical Engineering Heat Transfer
Laboratory Experiments

PRINCIPAL INVESTIGATOR:

H.E. Worbs, P.E.
A B S T R A C T

This study presents the results of, ·and the investigative procedure
involved in why students in the Mechanical Engineering Laboratory course
consistently overpredicted the Nusselt Number for heat transfer inside a
vertical tube under the combined effects of natural and forced convection.
After careful evaluation of the student's experimental technique, the
students were cautioned that if they desired good experimental results,
they must adhere to acceptable experimental methods for laboratory
experiment.
Once the experimental techniques were validated it became obvious that
the theoretical equation governing the heat transfer in a vertical tube
under the combined effects of natural and forced convection might be in
error. A literature search was then undertaken using computerized
engineering data bases to identify the pertinent documents. It was
determined that prediction equations, first developed by Martinelli and
Boelter in 1943 agree with the data within 33%. Once the theoretical
equations were modified, the agreement for Graetz Numbers between 5 and 22
with a c~rresponding v~riation in the natural convective parameter between
1.5 x 10 and 5.3 x 10 were quite good.
The study explains the laboratory set-up together with the initial
prediction equations. Secondly, the study demonstrates the usefulness of
computerized data bases to research and solve engineering problems of this
type. And finally the study presents the correct equations for predicting
the heat transfer inside of vertical tubes under the combined effects of
free and forced convection.
* * * * * * * *
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TITLE:

An Explicit Numerial Technique for Modeling the
Transient Space Temperature Due to Hourly
Variation in Outdoor Air Temperature

PRINCIPAL INVESTIGATOR:

H.E. Worbs, P.E.
A B S T R A C T

An approach to calculating the transient heat gain to a conditioned
space due to hourly variation in the building external cooling load from
convective and solar radiation has been available and documented for some
time. This methodology involves transfer function coefficients which are
dependent on specific wall and roof constrution materials (1). The result
of this calculation is the hourly time variation in building external heat
gain. These transfer function calculations resulted in the popular Cooling
Load Temperature Difference (CLTD) method for air conditioning load
calculation procedures. This method recognized the fact that the rate of
heat removal from the conditioned space is not the instantaneous heat gain
at a specific time. The instantaneous heat gain is partially absorbed by
the thermal capacity of the building envelope system itself and may also be
absorbed by the furnishings and contents within the conditioned space and
may not affect the room air temperature until some later time.
While the transfer function calculation procedure does present the
hourly variation . in building envelope heat gain it does require the
assumption of a constant space temperature, nor does it account for
variation in the internal thermal mass of furnishings and equipment. The
methodology presented herein is a computer application of the
one-dimensional transient heat conduction problem with heat transfer from
the back interior surface to interior equipment and furnishings.

* * * * * * * *

85

DEPARTMENT OF INDUSTRIAL ENGINEERING AND MANAGEMENT SYSTEMS
DEPARTMENTAL REPORT
Interim Chairman:

Dr. G. E. Whitehouse

Faculty:

A. J. G. Babu (Visiting), J.E. Biegel, G. H. Brooks,
R. D. Doering, Y. A. Hosni (LOA AY 84-85), L. C. Morse,
F. J. Ramis (Visiting), G. F. Schrader, J. A.
Sepulveda, L. L. Smith, and C. J. White.

The past year has been another busy time for the Industrial Engineering
and Management Systems Department at the University of Central Florida. The
department is in the process of determining the feasibility of a Production
Systems Center for Central Florida. A number of faculty and students within
the department are developing computer programs to solve traditional
industrial engineering problems written in BASIC to be run on the TRS 80,
Apple, and IBM PC microcomputers. This activity is being reported in a
series of columns in Industrial Engineering Magazine. Over 1000 inquiries
have been received regarding this -activity: Dr. Whitehouse is Editor for
this series of columns.
The publication activity within the department remains high with 48
articles and presentations. Our faculty attended over 20 professional
meetings in addition to a number of continuing education experiences
including computer graphics, micro-computers, work measurement and
optimization. The department hosted the· 7th Annual Computers and Industrial
Engineering Conference in March where 140 papers were presented. The
faculty taught a number of Continuing Education courses on such subject as
Software Selection, Use of Micro-Computers by the Industrial Engineer,
Robotics, and Project Engineering.
·
The department was involved in a number of sponsored and unsponsored
research activities. The faculty are Principal Investigators on contracts
funded at a level in excess of $200,000. Projects include Factory Modeling,
Heat Waste Recovery, Industrial Productivity, Health Delivery Programs,
Industrial Safety, Space Station Analysis, Manpower Planning, and Project
Management. Twenty graduate students have been actively working on research
reports and theses. Four years ago the Department initiated a Reentry for
Women Program to encourage women with mathematics and science backgrounds to
work on MS Degrees. There are now 20 women participating in the program.
Dr. Babu was Associate Program Chairman of the International Conference
on Robotics and Factories of the Future. Dr. Biegel has been active in
developing programs in Robotics and Expert Systems. The goal is to develop
a Center for Automation. Dr. Brooks administers the Ph.D. activities of the
department and has offered courses in Software Engineering. Dr. Doering is
Vice Chairman of the FES State Energy Committee. He is National
President-Elect of Alpha Pi Mu and Director of IIE's Energy Management
Division. Mrs. Morse has been coordinating minority programs for the
college and won a $1000 award from Walt Disney World for her Operation CARE
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Program. Dean Schrader was elected Fellow of IIE and joins Ors. Brooks and
Whitehouse as Fellows of the Society. Dean Schrader published the 3rd
Edition of his Manufacturing Engineering text. Dr. Smith has had research
supported by NTEC and NASA. He worked on a committee to develop questions
for PE Exams. He and Dr. Sepulveda serve on the Board of Directors for the
local IIE Chapter. Dr. Sepulveda has reviewed proposals for NSF and texts
for McGraw Hill. He is developing a microcomputer course to be taught in
Spanish. Dr. Ramis spent a year at UCF after graduating from Georgia Tech.
Prof. White will retire from the Department after eight years of outstanding
service. Dr. Whitehouse is Associate Editor of the International Journal of
Computers and Industrial Engineering. He has been functioning as Interim
Chairman of the Department while the search for a new Chairman progresses.
Dr. Hosni remains on leave to the Kuwait Institute of Scientific Research.

I
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DEPARTMENT OF INDUSTRIAL ENGINEERING AND MANAGEMENT SYSTEMS
PUBLICATIONS AND PRESENTATIONS OF PROFESSIONAL PAPERS

1.

Schrader, et al, Manufacturing Processes and Materials for Engineers,
3rd Edition (En glewo-od- -cTfffs-,- NJ :--P-r_e_n-ffce--Ha-fff 1985,- -9-26-pages.

Articles Published
Int e rnat i ona l _and_ -~at i ona l

J_o_y_r_n_~_l_s_ _l~_e_~r__
_R_ef e reed)

1.

Biegel, J.E. et al, "Assessing Economic Attractiveness of FMS for
Applications in Small Batch Manufacturing, 11 Industrial
Engineering, Vol 16, No 6 (June 1984).
-- -

2.

Biegel, J . E. et al, 11 A User-Friendly Robot Operator Training Aid, 11
~_b_o_t_s__8__~o_n_f_e_r_e_n_c_e__P_r_o_c_e_edi ngs (June 1984).

3.

Biegel, J.E. et al, "Some Models for the Economic Justification of
FMS 11 , Proceedings 1984 Fall Industrial Engineering Conference
(October 1984).
- - - - - - -- --- - -

4.

Biegel, J.E. et al, "The Marriage of Artificial Environment", Robots 9
Conference Proceedings (April 1985).

5.

Doering, R. D., 11 Food Service Facilities Energy Conservation Projects:,
The C_onsul_!_~_D!_, Vol XVII, No 4 (Fall 1984).

6.

Doering, R. D. et al, "Energy Management at Walt Disney World, E_nergy
Manage~~~~-~~~~, Vol XIX, No 2 (Fall 1984).

7.

Morse, L. and Whitehouse, G. E., "Electronic Spreadsheets Evaluated for
IE Applications", Industrial Engineering, Vol 17, No 2 (February
19 8 5 ) •
-- - - -- - - - - - . . - -

8.

Morse, L. and Whitehouse, G. E .. , 11 ICs Must Look at Equipment Needs in
Choosing Spreadsheets", Industrial Engineering, Vol 17, No 3
(March 1985).
--- -- ----------- -

9.

Smith, L. L. et al, "Artificial Intelligence and An Adaptive Training
Concept 11 , Proceedings of the First International Sy_mF-_q_s_i .u~__o_f_
Human Factors in _O_r_g_a_n-fZ-atTo·n·a·f [fes-fgn ·an-cf }fan-agernent (August

1984):-

10.

- ---- ---------·---- - - - -

Smith, L. L. et al, "The Basics of Human Error Analysis -- Where to
Place the Blame", Proceedings of the Human Factors Society 28th
~n-~u_a_!__Meeting (October- Y9·8-4}: · - · - · . - - - - ---- - - - - - - - - - - . - . - - 89

11.

Whi t eh o u s e , G• E• et al , Pr o gram Pe r f o rm s Test Qua l it y i n Prod uct i on
Process", Industrial Engineering, Vol 17, No 4 (April 1985).

12.

Whitehouse, G. E., Electronic Spreadsheets and Their Applications",
Proceedings of IIE Annual Conference for 1984 (May 1984).

11

11

Regional Journals (Peer-Refereed)
1.

Hosni, Y., "Programming Language for Arabic Applications", Proceedings
for the Workshop for Computer Arabization (April 1984).

2.

Hosni, Y. et al, "Arabic Computing - An Assessment", Proceedings for
the Workshop for Computer Arabization (April 1984).

Other Scholarly Works
1.

Bi e gel , J • E• , " Robot i cs : Pres en t and Fu tu re Appl i cat i on s " , Tutor i a 1
Notebook, Com uters/Gra hies in the Buildin Process Conference
Summer 1984 •

2.

Biegel, J.E. "Robotics: Present and Future Applications", Proceedings,
1984 BP Conference (Fall 1984).

3.

Hosni, Y. Arabic Instructor's Guide for CAI, Al-Alamiah Company (May
1985).

4.

Sepulveda, J. A. et al, Probabilit and Statistics Exam File, D. G.
Newman, Editor, Engineering Press Inc., San Jose, CA Spring
1985).

5.

Smith, L. L. Review of Cost Engineering Analysis
Economist (Spring 1985).

6•

Whit eh ou s e , G• E• et a l , 11 Ge ne r i c Si mu l at i on of Na vy Man a gem en t
Information Systems", TAEG Technical Report 83-3 (May 1984).

7.

Whitehouse, G. E., IIE Micro Software - Statistical Analysis - Radio
Shack Version, Industrial Engineering and Management Press,
Norcross, GA (October 1984).

8.

Whitehouse, G. E., IIE Micro Software - Statistical Analysis - IBM PC
Version, Industrial Engineering and Management Press, Norcross,
GA (October 1984).

9.

Whitehouse, G. E., IIE Micro Software - Statistical Analysis - Apple
Version, Industrial Engineering and Management Press, Norcross,
GA (October 1984).

11
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The Engineering

Presentations
International Meetings
11

1.

11
Babu, A. J. G. et al,
Promotion-Lo~. ation Problems , International
Conference on Robotics and Factories of the Future, Charlotte, NC
(December 1984).

2.

Biegel, J.E. et al,
Artificial Intelligence and Robotics--Our
Experiences", 7th Annual Conference on Computers and Industrial
Engineering, Orlando, FL (March 1985).

3.

Biegel, J. E. et al, "A Robotic Vision System
7th Annual Conference
on Computers and Industrial Engineering, Orlando, FL (March 1985).

4.

Biegel, J.E., "Robotics: Present and Future--A Tutorial
Computers/Graphics in the Building Process Conference, Washington,
DC (October 1984).

5•

Bi e ge 1 , J • E• , I ndust r i a 1 i zed Bu i 1d i ng and Robot i cs
Compute rs I
Graphics in the Building Process Conference, Washington, DC
(October 1984).

6.

Brooks, G. H., "Dynamic Data Structures--Are They Worth the Effort?",
7th Annual Conference on Computers and Industrial Engineering,
Orlando, FL (March 1985).

7.

Doering, R. D. et al, Computer Program for Central Florida Crimeline
Program
7th Annual Conference on Computers and Industrial
Engineering, Orlando, FL (March 1985).

11

11

,

11

,

11

11

,

11

11

,

8.

Hosni, Y. A., Introducing Arabic Language to the Micros--Industrial
Applications", 7th Annual Conference on Computers and Industrial
Engineering, Orlando, FL (March 1985).

9.

Morse, L., Spreadsheets and the Microcomputer--A Tutorial
7th Annual
Conference on Computers and Industrial Engineering, Orlando, FL
(March 1985).

10.

11

11

11

,

Sepulveda, J. A. et al, A Mode 1 for Determining the Impact of
Management Divisions Under Prospective Payment
18th ORSA/TIMS
National Meeting, Dallas, TX (November 1984).
11

11

,

11

11.

Sepulveda, J. A. et al, Pressure Sores Patients Profile
1985 Annual
Conference of the American Spinal Injury Association, Atlanta, GA
(April 1985).

12.

Sepulveda, J; A. et al, "Micromputer Data Base Application in
Industrial Engineering: A Case Study", 7th Annual Conference on
Computers and Industrial Engineering, Orlando, FL (March 1985).

11

,
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I
13.

Sepulveda, J. A. et al, Spreadsheet Implication of Offender
Demographic Database Program for Orange County Court Alternatives
Department", 7th Annual Conference on Computers and Industrial
Engineering, Orlando, FL (March 1985).

14.

Sepulveda, J. A. et al, "Evaluating the Impact of Diagnostic Related
Groups Through a Computer Simulation Approach", 7th Annual
Conference on Computers and Industrial Engineering, Orlando, FL
(March 1985).

15.

11

Smith, L. L., "The Distributed Intelligence System and Aircraft
Pilotage
Society of Computer Simulation, Norfolk, VA (March
1985).
11

,

16.

Smith, L. L., "Computer-Based Parts Return/Warranty Replacement
Management System", 7th Annual Conference on Computers and
Industrial Engineering, Orlando, FL (March 1985).

17.

Smith, L. L., "Can Engineering Problem Solutions Be Machine Graded?",
7th Annual Conference on Computers and Industrial Engineering,
Orlando, FL (March 1985).

18.

Whitehouse, G. E. et al, 11 Project Scheduling for the Space Station 11 ,
7th Annual Conference on Computers and Industrial Engineering,
Orlando, FL (March 1985).

19.

Whitehouse, G. E., "IEs and Micros 11 , Annual MTM Conference, Orlando, FL
(October 1984).

20.

Whitehouse, G. E. et al,
Society of Computer

21.

Whitehouse, G. E., 11 Spreadsheets and the Industrial Engineer - A
Tutorial
IIE Fall Conference, Atlanta, GA (October 1984).

Teaching Using SLAM Lessons in Learning 11 ,
Simulation~ Norfolk, VA (March 1985).
11

11

,

Regional Meetings
1.

Biegel, J. F., "Robot Vision Systems: Their Expected Role in
Manufacturing", Keynote Address of the Joint IIE/SME Robotics and
Automated Assembly Conference, Cocoa, FL (March 1985).

2.

Whitehouse, G. E., "Selection of IE Software", IIE Workshop, Flint, MI
(March 1985).

3.

Whitehouse, G. E., "Overview of Network Scheduling Techniques", NTEC
Engineering Seminar, Orlando, FL (October 1984).

92

I

I
[

INDUSTRIAL ENGINEERING AND MANAGEMENT SYSTEMS
SEMINARS, SPECIAL PROGRAMS, AND EMINENT SPEAKERS
1.

International Conference on Robotics and Factories of the Future,
Charlotte, NC (December 1984) (Babu).

2.

"Expert Systems", Washington, DC (May 1984) (Biegel).

3.

UPCAEM-LU-1984 Conference, Lehigh University, Bethlehem, PA (August
1984) (Biegel).

4.

7th Annual Conference on Computers and Industrial Engineering, Orlando,
FL (March 1985) (Babu, Brooks, Biegel, Hosni, Smith, White,
Whitehouse, Morse, Doering).

5.

11

6.

Project Engineering Seminar - UCF College of Extended Studies,
September 1984, Quantico, VA (Doering)
December 1984, Ft. Devens, MA(Doering)
July 1984, November 1984, April 1985, Orlando, FL
(Doering and Whitehouse)

7.

IIE Fall Conference, Atlanta, GA (October 1984) (Doering, Biegel,
Whitehouse, Morse).

8.

IIE Annual Spring Conference, Chicago, IL (May 1984) (Whitehouse,
Doering).

9.

NACME Annual Meeting, San Francisco, CA (June 1984) (Morse).

10.

NAMEPA Annual Meeting, San Diego, CA (February 1985) (Morse).

11.

Spring ORSA/TIMS Meeting, Boston, MA (April 1985) (Morse).

12.

Fall ORSA/TIMS Meeting, Dallas, TX (November 1984) (Babu, Sepulveda).

13.

"SPSS Users' Workshop", Orlando, FL (September 1984) (Sepulveda).

14.

Human Factors Association of Canada, Toronto, Canada (May 1984)
(Smith).

15.

American Society of Engineering Education, Salt Lake City, UT (June
19 84 ) ( Sm i th ) •

16.

Human Factors Society Annual Meeting, San Antonio, TX, (October 1984)
(Smith).

17.

Society of Computer Simulation, Norfolk, VA (March 1985) (Smith).

SBIR Workshop, Phase I, Proposal Preparation", Orlando, FL (November
1985) (Doering).
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18.

"Workshop on Selection of Software for Industrial Engineering
Applications", UCF College of Extended Studies, Orlando, FL (March
1985) (Whitehouse).

19.

"Effective Utilization of the Microcomputer by the Industrial
Engineer", sponsored by the Institute of Industrial Engineers
(Whitehouse) •
May 1984, Chicago, IL
June 1984, Atlanta, GA
July 1984, Atlanta, GA
September 1984, Atlanta, GA
October 1984, Atlanta, GA
January 1985, Atlanta, GA
March 1985, Atlanta, GA.

20.

ASU/IBM Engineering Support Station Workshop, Tempe, AZ (February 1985)
(Whitehouse).

21.

SME Electronics Assembly Workshop, NC State University, Raleigh, NC
(October 1984) (Whitehouse).
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DEPARTMENT OF INDUSTRIAL ENGINEERING AND MANAGEMENT SYSTEMS
ABSTRACTS OF SPONSORED RESEARCH
TITLE:

Development of an Energy Conservation Case Study
Notebook for Food Service Facilities

PRINCIPAL INVESTIGATORS:

Dr. Robert D. Doering and
Dr. Richard G. Denning

SPONSORING AGENT:

Orlando Utilities Commission

GRANT NUMBER:

28-1624-003
AB S T R AC T

This research is a continuation of the initial project to develop a
prototype energy conservation case study notebook for food service
facilities which should provide a reference source for managers, owners and
designers of fast food and for full service restaurants. The results of
these audits will be reviewed with the owners and managers and the data
will be added to the notebook. In addition a walk-thru energy Audit will
be developed for the Central Florida Area. This will include a description
of the restaurant operation together with an energy use profile, the
resulting energy performance measures eg. BTU/sqft, BTU/meal will be used
to form a data base and to identify if a specific restaurant is above or
below average in energy consumption in order to identify candidates for
technical audit studies. The latter part of the format will be designed to
review the existing operations to identify low or no cost operational
procedures which could be incorporated to save energy. The results of
these efforts will be presented to Orlando Utilities Commission customers
in 2 seminar-workshops organized by Orlando Utilities Commission.
TITLE:

* * * * * * * *
Operation CARE

PRINCIPAL INVESTIGATORS:

Lucy Morse and
Dr. Robert D. Kersten

SPONSORING AGENT:

Westinghouse Educational Foundation

GRANT NUMBER:

78-9705-014
A B S T R A C T

The purpose of the Operation CARE (_~_allege Awareness and ~eadi~ess for
Engineering) at the University of Central Florida is to encourage high
potential minority students to pursue engineering as a profession by
providing them with the motivation to take the proper prerequisite courses
in high school. CARE, a campus summer residential progam, serves as a
vehicle to clarify an engineer's role in society and assists the students
in identifying the different engineering disciplines.
* * * * * * * *
95

TITLE:

Personnel Reliability Analysis-Techniques for
Space Operations

PRINCIPAL INVESTIGATOR:

Dr. Leighton L. Smith

SPONSORING AGENT:

NASA-Kennedy Space Center

GRANT NUMBER:

20-1624-007
A B S T R A C T

Operations activities account for a substantial portion of the cost of
any Space Program. Delays, deviations, and irregularities add
significantly to these costs. Personal injuries and damage to equipment
can make these costs increase astronomically as well as cause a complete
loss of a space mission or delay a critical program to a point where it may
become infeasible to continue. Human errors can be identified as the
primary causes of these cost increases and delays.
The development of a set of human factors analysis models would
provide a set of tools by which human activities could be evaluated with
respect to the operations of space systems, both on the ground and in
space. Prototypes of these models can be developed and validated using
existing space systems on the ground where a large experience data base
exists. The vali·dated models could then be applied to new space systems
such as will be used on the Space Station, future ground processing
systems, and other operational space systems.
TITLE:

* * * * * * * *
A Year in Government

PRINCIPAL INVESTIGATOR:

Dr. G.E. Whitehouse, P.E.

SPONSORING AGENT:

Naval Training Equipment Center

GRANT NUMBER:

20-1624-004

AB S T R AC T
This full time research effort at the Naval Training Equipment Center
(NTEC) involves the investigation of the use of microcomputers i~ ~h~ NTEC
environment. The effort also involves the development of a feas1b1l1ty
study of an Input/Output Study of Manpower needs at NTEC. Dr. Whitehouse
completed this assignment in August, 1984.
* * * * * * * *

TITLE:

NTEC Macro-Manpower Model

PRINCIPAL INVESTIGATOR:

Dr. G.E. Whitehouse, P.E.

SPONSORING AGENT:

Naval Training Equipment Center

GRANT NUMBER:

20-2601-010
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A B S T R A C T

This effort involves developing a Macro Model for manpower planning at
the Naval Training Equipment Center. The model is spreadsheet based and
considers the anticipated workload drivers to predict future manpower
needs. The tradeoff between contracted research and in-house research are
considered.
* * * * * * * *

TITLE:

Scheduling of Ground Operations Associated with
the Space Station

PRINCIPAL INVESTIGATOR:

Dr. G.E. Whitehouse, P.E.

SPONSORING AGENT:

McDonnell-Douglas

GRANT NUMBER:

28-1624-005
A B S T R A C T

A simulation model of the ground operations associated with serv1c1ng
the Shuttles that will be used to maintain the Space Stations was
developed. The model considers optimistic, most likely, and pessimistic
time estimates of the various steps associated with ground operations.
Limited resources are considered in the model. The output of the model is
the time distribution to complete service and probability of meeting
schedule.
* * * * *
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* *

DEPARTMENT OF INDUSTRIAL ENGINEERING AND MANAGEMENT SYSTEMS
ABSTRACTS OF UNSPONSORED RESEARCH
TITLE:

Model for Determining Value of Civil Negligence
Clause Cases

PRINCIPAL INVESTIGATOR:

Dr. Robert D. Doering
A B S T R A C T

This research addresses the development of a model which could be used
by attorneys representing defendants in court negligence suits to determine
if a particular case should go to trial.
In a typical negligence suit the plaintiff will allege some
fault/negligence on the part of the defendant in an accident and will then
name an amount for damages suffered. Florida is a comparative negligence
state. This means that the jury will consider the arguements on both sides
and render a verdict in terms of degree of negligence of the parties which
totals 100%. This might be a 25/75% verdict which indicate 25% of the
fault causing the accident lies with the defendant and 75% with the
plaintiff. This split is then applied to the damage amount and awarded to
the plaintiff and his/her attorney.
There are models which exist in the minds of the Claims Adjusters,
Attorneys, and Managers of the firms being sued. This research will
attempt to determine the variables, e.g. Extent of Injuries, Opposing
Attorney Characteristics, Plaintiff Personality, Judge, Jury Makeup, Time
Value of Money, etc. and relate these in a decision model to determine the
value of the case.
The proposed model should represent this evaluation process and
accept/relate the input variables to provide an output which will closely
resemble that experienced in the real world. It should be flexible to
accept new and revised data readily to easily study "what if situations.
It is envisioned that the model would be programmed for an IBM PC machine
in a user-friendly format.
11

* * * * * * * *
TITLE:

Hospital Reimbursement Methods - An Evaluation of
Impact of Medicare Adoption of Diagnosis Related
Groups of Hospital Revenues

PRINCIPAL INVESTIGATOR:

Dr. Jose A. Sepulveda
A B S T R A C T

On October 1, 1983, Medicare started reimbursing hospitals under a
prospective program called DRG (Diagnosis - Related Groups). The
objectives of adopting this reimbursement system are to improve efficiency,
reduce administrative burdens on hospitals and assure users of access to
quality health care.
The system provides nationally set rates derived from base year cost
averages from groups of related diagnoses, with adjustments for severity,
local wage differences, and special cases (psychiatric, long term,
pediatric hospitals are excluded). The system allows hospitals to keep the
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profit (but have them take the loss) if they can provide care at a cost
smaller than the reimbursement rate. This research focuses in a local
hospital case-mix. Using digital computer simulation, a representative
sample of cases is evaluated under the retrospective (per diem)
reimbursement method and under the prospective (DRG approach).
The analysis focuses on potential management actions, hospital
productivity (global and partial) and profitability as well as on the
projected case mix of patients and its financial implications. The
clinical and financial data bases needed to monitor and control costs on a
DRG program are discussed.
* * * * * * * *

TITLE:

A Predictor Model of Long Term Illness Severity
and Morbidity

PRINCIPAL INVESTIGATOR:

Dr. Jose A. Sepulveda
A B S T R A C T

A mathematical model to predict length of stay of patients affected by
long term illness is being developed. A case study using spinal cord
injury patients has resulted in the development of a Pressure Sore Risk
Profile and a Pressure Sore Index. The profile identifies long term
patients at risk of developing complications. The index considers the
presence, number and grade of pressure sores and is a useful predictor of
clinical course including length of stay. Economic implication and
potential utilization in predicting DRG values are discussed.
* * * *

* * * *

TITLE:

Biomechanics of Impact Trauma

PRINCIPAL INVESTIGATOR:

Dr. Jose A. Sepulveda
A B S T R A C T

An investigation is being made of the mechanism of injury models on
Impact Trauma cases. The research focuses on the specification of dynamic
impact characteristics and the determination of measurable parameters to
quantify type, extent, and life threatening potential of trauma. A data
base of spinal cord injury patients is being developed as part of the
study.

* * * * * * * *
TITLE:

Effective Use of Microcomputers by the Industrial
Engineer

PRINCIPAL INVESTIGATOR:

Dr. G.E. Whitehouse, P.E.
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A B S T R A C T

This effort represents the continuing activity at UCF to be the leader
in the development of effective microcomputer application in the Industrial
Engineering and Management Systems Environment. BASIC programs in the
areas of Statistics, Operations Research, Plant Layout, and Quality Control
Spreadsheet applications have also been developed.

* * * * * * * *
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DEPARTMENT OF INDUSTRIAL ENGINEERING & MANAGEMENT SYSTEMS
ABSTRACTS OF MASTER'S DEGREE RESEARCH REPORTS & THESES
TITLE:

Using Simulation to Predict the Financial Effect
of Hospital Management Policies Under a
Prospective Reimbursement System

CANDIDATE:

Timothy G. Atkins

FACULTY ADVISOR:

Dr. Jose A. Sepulveda
A B S T R A C T

Recent legislation by Medicare restricts its reimbursement per patient
according to the patient's particular type of disease. The reimbursement
is based on a set of Diagnosis Related Groups (DRG's), which categorizes
patients into disease classifications. As a result, hospitals must make
efficiency gains and managers must look for new ways to provide quality
care while containing costs.
A simulation technique was developed by which the financial results of
particular administrative policies can be predicted. Patient billing data
were collected over a three-month period and analyzed for the purpose of
simulating length of stay and resource consumption per cost center.
Regression analyses were used to approximate departmental costs as a
function of length of stay and to estimate total cost as a function of
certain departmental costs. Distribution-fitting techniques were used to
determine the method of random generation for independent variables. The
simulation model was run with two embellishments to illustrate how policies
are interjected and results are interpreted.

* * * * * * * *
TITLE:

The Development, Computer Modeling, and
Simulation of STARC--A Project Scheduling
Heuristic Under Stochastic Time and Resource
Constraints

CANDIDATE:

Adedeji Bodunde Badiru

FACULTY ADVISOR:

Dr. G.E. Whitehouse
A B S T R A C T

A computer-based project scheduling heuristic, named STARC, is
presented. The heuristic explicitly addresses stochastic activity
durations and resource constraints. The basis for modeling each activity
duration is a set of three time estimates as used in PERT. A mathematical
procedure using the three PERT estimates and the theoretical properties of
the beta distribution is developed for modeling a beta distribution for
each activity. The beta distribution, thus modeled, is used in generating
random observations that serve as activity durations in the scheduling
process. The objective of STARC is to generate a schedule that minimizes
the project length.
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The heuristic introduces a new criterion for allocating limited
resources to competing activities. The criterion, named Composite
Assignment Factor(CAF), has two components. The first component, Resource
Allocation Factor (RAF), is a measure of the expected resource requirement
per unit time while the second component, Stochastic Activity Factor (SAF),
is a measure of the expected value and dispersion of the activity time.
Activities are considered for resource assignments in descending order of
CAF. Also presented in the STARC heuristic is a risk coverage for the PERT
estimates. The risk coverage is effected by dilating the interval of the
PERT estimates so that random observations can be realized occasionally
outside the estimated range. These extraneous observations simulate the
occ as i on a l 11 out- l i e rs 11 that do occ u r i n a re a 1 pro j e ct • ST ARC al so ma kes a
provision for changing project inputs and observing the resulting changes
in the project length. Thus, an aspiration level analysis can be performed
for project deadlines.
An interactive computer model of STARC executable on the Rainbow 100
microcomputer is presented. A version of the computer model operational on
the VAX minicomputer is also presented. The aggregate results of several
simulation runs using thirty test problems indicate that the CAF criterion
performs better than the other commonly used scheduling rules that were
considered. Those other rules include ACTIM, TIMRES, ROT, GENRES, AND
ACTRES.
* * * * * * * *

TITLE:

The Development of An Automated Production System

CANDIDATE:

Brian M. Cardinal

FACULTY ADVISOR:

Dr. John E. Bi.ege l
A B S T R A C T

This paper describes the development of an automated production system
recently completed by the Martin Marietta Aerospace Division, Orlando,
Florida, for the assembly, inspection and test of printed circuit boards.
The project began in January, 1981, with the purpose of increasing the then
existing production capability and to create the building block for the
total automation of the printed circuit board assembly area of the plant in
Ocala, Florida.
The system was implemented using a combination of off the shelf
equipment modified and integrated to create a single production system.
The system employs much of the new production philosophies tailored to meet
the particular needs of Martin Marietta and to fulfill present production
requirements as well as future production projections.
During the development and implementation of this project, flexibility
within the team was required to accommodate for the unforeseen problems
which surfaced. The actual work required to perform this task far exceeded
the expectations of the team and the company. This document covers all
facets of this project, from inception to operation, and describes the
problems encountered and lessons learned throughout the project.
* * * * * * * *
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TITLE:

The Combination of Artificial Intelligence and
Robotics for a Mobile Robot Application

CANDIDATE:

Leslie D. Interrante

FACULTY ADVISOR:

Dr. John E. Biegel
A B S T R A C T

The combination of artificial intelligence and robotics led to more
flexibility and powerful mobile robot applications. The robot and its
environment were simulated with a microcomputer to gather statistical
information. An application was demonstrated in the laboratory with a
mobile robot. The robot recognized an obstacle in its path and generated
the necessary changes in its environment so that it could successfully
complete a required task.
* * * * * * * *

TITLE:

Level Curve Concept for Facility Planning Using
the Apple II Graphics Tablet

CANDIDATE:

Craig Edward Kirkland

FACULTY ADVISOR:

Dr. Leighton L. Smith
A B S T R A C T

The purpose of this effort was to demonstrate the feasibility of using
a low cost microcomputer graphics system· to assist the practicing
engineer in solving facility planning problems. In many cases the lower
resolution of the microcomputer system may be adequate and a better choice
than a more expensive system.
A demonstration microcomputer graphics system was developed using the
Apple II Plus Computer and an Apple Graphics Tablet. The facility planning
problem chosen was single-facility location using the level curve concept
in the rectilinear movement case. Two separate programs were written. The
first was used to define the layout of a facility for the computer and the
second to draw the level curves.
* * * * * * * *

TITLE:

A Microcomputer Controlled Contouring Machine

CANDIDATE:

Kripakar K.S. Punja

FACULTY ADVISOR:

Dr. John E. Biegel
A B S T R A C T

An Apple microcomputer and a three axis milling machine are the basis
for a CAD/CAM system, with the capability of drilling and contour milling
operations. The milling machine axes are driven by three stepper motors
under the control of the Apple microcomputer and the ISAAC data acquisition
module.
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An interactive part design program using high resolution color
graphics has been developed. The design is entered at the CRT and stored
as a CAM database in the user dies. Once the design is complete it is
postprocessed and the milling machine and the Apple are connected through
the ISAAC module. The raw part is set up on the mill and control of
contouring is by the Apple microcomputer.
The software has been designed to operate very similar to the EZ cam
interactive part design software available on the Bridgeport CNC Mark II
Series milling machine. It has been developed using Applesoft BASIC
language and the 6502 Assembly language.

* * * * * * * *
TITLE:

The Application of Value Analysis Techniques to
Service Organizations

CANDIDATE:

David M. Richardson

FACULTY ADVISOR:

Dr. Robert D. Doering
A B S T R A C T

This research involves review of value analysis and value engineering
techniques and application of these techniques to a service organization.
Application of value analysis techniques to service organizations required
some modification due to the amount of labor intensive, manual operations
typical of many service industries.
The modified value analysis methodology was applied to a fueling
operation performed by NASA/Kennedy Space Center as part of their space
shuttle operations. The successful appl~cation of this technique .
illustrated that value analysis methodology can be applied to service
organizations with slight modifications.

* * * * * * * *
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DEPARTMENT OF INDUSTRIAL ENGINEERING & MANAGEMENT SYSTEMS
ABSTRACTS OF PH.D. DISSERTATIONS
TITLE:

The Development, Computer Modeling, and
Simulation of STARC--A Project Scheduling
Heuristic Under Stochastic Time and Resource
Constraints

CANDIDATE:

Adedeji Bodunde Badiru

FACULTY ADVISOR:

Dr. G.E. Whitehouse
A B S T R A C T

A computer-based project scheduling heuristic, named STARC, is
presented. The heuristic explicitly addresses stochastic activity
durations and resource constraints. The basis for modeling each activity
duration is a set of three time estimates as used in PERT. A mathematical
procedure using the three PERT estimates and the theoretical properties of
the beta distribution is developed for modeling a beta distribution for
each activity. The beta distribution, thus modeled, is used in generating
random observations that serve as activity durations in the scheduling
process. The objective of STARC is to generate a schedule that minimizes
the project length.
The heuristic introduces a new criterion for allocating limited
resources to competing activities. The criterion, named Composite
Assignment Factor(CAF), has two components. The first component, Resource
Allocation Factor (RAF), is a measure of. the expected resource requirement
per unit time while the second component, Stochastic Activity Factor (SAF),
is a measure of the expected value and dispersion of the activity time.
Activities are considered for resource assignments in descending order of
CAF. Also presented in the STARC heuristic is a risk coverage for the PERT
estimates. The risk coverage is effected by dilating the interval of the
PERT estimates so that random observations can be realized occasionally
outside the estimated range. These extraneous observations simulate the
occasional out-liers that do occur in a real project. STARC also makes a
provision for changing project inputs and observing the resulting changes
in the project length. Thus, an aspiration level analysis can be performed
for project deadlines.
An interactive computer model of STARC executable on the Rainbow 100
microcomputer is presented. A version of the computer model operational on
the VAX minicomputer is also presented. The aggregate results of several
simulation runs using thirty test problems indicate that the CAF criterion
performs better than the other commonly used scheduling rules that were
considered. Those other rules include ACTIM, TIMRES, ROT, GENRES, AND
ACTRES.
11

11

* * * * * * * *
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MECHANICAL ENGINEERING AND AEROSPACE SCIENCES
1984-85 DEPARTMENTAL REPORT
Chairman:

Dr. Stephen L. Rice

Faculty:

L.A. Anderson, J.K. Beck, P.J. Bishop, H. Carpenter, V.H. Desai,
B.E. Eno, F.S. Gunnerson, A.H. Hagedoorn, R.L. Henry, E.R.
Hosler, L. Kitis, S.M. Metwalli (LOA AY84-85), A. Minardi, F.A.
Moslehy, C.E. Nuckolls, W. Porter, W.F. Smith, G.G. Ventre
(FSEC)

The Department of Mechanical Engineering and Aerospace Sciences
continued to develop educational programs of the highest quality. In the
doctoral program, twelve students currently are enrolled, and three have
passed the candidacy examination and are nearing completion of their
dissertations. The department continued to offer both MS and MSE degrees,
and approximately 40 students are enrolled in these masters' programs, with
two . such degrees awarded over the 1984-85 academic year.
Research is the cornerstone of graduate education, and several new
initiatives were undertaken this year. Dr. Anderson's research on the
effects of heavy rain on aircraft performance was sponsored by
NASA-Langley, and his work on alternative power sources for wheelchairs was
supported by NASA-KSC. Professor Beck continued his research on laser beam
control with Dr. Phillips of EECS, and is developing novel measurement
techniques utilizing laser doppler anemometry. Dr. Bishop's research
interests focused upon thermal storage, energy conservation, cogeneration
and computer simulation for thermal design. Dr. Desai continued his
collaborative research with NBS in stress corrosion cracking, and initiated
new studies in corrosion wear and in bioengineering.
Dr. Gunnerson continued work on his NRC sponsored project on
critical heat flux mapping in nuclear reactors, and on his NASA-KSC
sponsored work with Dr. Hosler on mathematical modeling of pressure surges
in cryogenic liquid-vapor systems. In addition, Dr. Gunnerson was invited
to participate in an investigation of large-scale molten fuel/coolant
interaction as a part of the European fast-breeder reactor safety program.
This work, funded by the Italian Government, was conducted at the Joint
Research Centre in Ispra, in northern Italy. Dr. Hagedoorn's research is
in the area of finite element analysis as applied to the deformation of
solids, and various codes are being implemented to enable studies of creep,
fatigue, and fracture. Mr. Henry concluded his work on the evaluation of
magnetic flux treatment on condenser cooling water, sponsored by Florida
Power Corporation.
Dr. Hosler contributed to projects supported by NASA, NRC and
Florida Power -and also continued studies in the areas of two phase flow and
absorption power cycles. Dr. Kitis' primary research focus was his NSF
sponsored project on the dynamic analysis of flexible mechanisms. Dr.
Metwalli continued his leave with Kuwait University where he actively
pursued research projects in computer aided design, acoustics, image
recognition, optimization, adhesive bonding, and modal analysis. Mr.
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Minardi worked with Dr. Bishop in research on thermal systems, including
two projects on the economic feasibility of cogeneration. Dr. Moslehy
continued the development of a state-of-the-art laboratory in experimental
mechanics. In this laboratory, research projects are conducted in the
areas of acoustic emission analysis, holography, photoelasticity and
- real-time, computerized data acquisition and analysis. Specific projects
included temperature measurement and analysis using boundary element
techniques and a non-contact direct strain measurement by means of laser
speckle spectral density.
Dr. Nuckolls continued his FAA sponsored research in the
crashworthiness of aircraft structures, and participated in defining
full-scale testing conducted at Edwards AFB in California. Other projects
included dynamic simulation, model analysis, vehicle design and the
prediction of biomechanical impact behavior. Dr. Rice continued the
development of a research program in tribology, with primary foci on the
wear of ceramic materials and of dental restoratives. In collaboration
with Dr. Moslehy, a novel non-invasive wear measurement technique is being
studied. Dr. Smith's research has been directed to his second textbook,
Principles of Materials Science and Engineering, to be published by
McGraw-Hill in March, 1986.
The undergraduate program continued to grow as 64 students earned
the BSE with the Mechanical Engineering option. During the year, the
design and computer-integration issues were again reviewed, and grade
inflation studied. The MEAS student organizations (ASME, AIAA, SAE, ASM
and Pi Tau Sigma) were particularly active and Dr. Hagedoorn deserves
special recognition for his leadership in this area. In addition, Dr.
Anderson was active in soliciting design projects from industry, and this
year work was sponsored by Martin Marietta, Metal Industries, and Precision
Meters, among others.
Activity in professional service continues at a high level. Dr
Anderson served as Chairman of the Florida Section, ASME, and on the UCF
Senate Steering Committee. In addition, he was a member of the Space
Science Industry Panel of the Governor's High Technology Council.
Professor Beck served as departmental representative to plan our move to
the new engineering building, scheduled for completion in July, 1985. He
also served as faculty advisor to AIAA. Dr. Bishop worked with strategic
planning for the development of the Orlando metropolitan area for the year
2000, and continues to participate nationally in committee work for ASME,
serving as session chair and organizer. In addition, she is active within
Florida in FES/NSPE. Mr. Carpenter has been developing a new laboratory
manual for fluid mechanics, and is planning for implementation of MEAS
laboratories in the new engineering building.
Dr. Eno contributed to ASHRAE's 5-year research plans in the areas
of heat transfer, fluid flow and solar energy utilization. Dr. Hagedoorn
coordinated student activities for the department, and served on the
Executive Committees of both FES and ASME. In addition, he conducted seven
workshops for area schools and served on the UCF Senate Steering Committee.
Mr. Henry was chairman of the Member Interest Committee for the Florida
Section, ASME, and served on the departmental Laboratory Committee. Dr.
Hosler was appointed faculty advisor for Tau Beta Pi for the College, and
served as chairman of two college committees:
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Chemical Engineering Study, and IEMS Chairman Search. In addition, he
served as Chairman of National Award Committees for ASME and AIChE, and as
co-Chairman of the National Heat Transfer Conference Coordinating
Committee. Dr. Kitis served ASME locally and was active with the
departmental Graduate Committee, while Mr. Minardi served as departmental
Equipment Procurement Coordinator.
Dr. Moslehy chaired the MEAS Laboratory Committee, which made major
changes in the required course sequence in the baccalaureate program. He
also served actively with the Society for Experimental Mechanics, and with
the Florida Section of ASME. In addition, he is faculty advisor to Pi Tau
Sigma. Dr. Nuckolls chaired the MEAS Personnel and Graduate Procedures'
Committees, and served as vice-chairman of the North Florida Section of
ASME. He serves as faculty advisor to the student section of SAE and
supervises the design of the Mini-Baja Amphibious Vehicles which this year
competed in Montreal. Mr. Porter serves ASME locally and on the Member
Interest Committee. Dr. Rice served on UCF's Patents and Copyrights
Committee and chairs the Publications Committee of ASEE's Division for
Experimentation and Laboratory Oriented Studies. He is active with ASTM's
Erosion and Wear Committee, and with the International Research Group on
Wear of Materials. Dr. Smith continued his service with ASM as faculty
advisor to UCF's student chapter, and as secretary of the Central Florida
Chapter.
Recruitment of new faculty and of well-qualified graduate students
remain critically important issues. Several faculty candidates have been
identified from an international pool of applicants, and we expect to
attract new colleagues of exceptional stature. Among current faculty, the
department is particularly pleased to note Dr. Bishop's accomplishment in
becoming a finalist (from a field of 1200) in the competition for a White
House Fellowship. In addition, special recognition is due to Dr. Nuckolls
for winning the Best Technical Paper Award from the FAA's Technical Center
Competition in August 1984.
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DEPARTMENT OF MECHANICAL ENGINEERING AND AEROSPACE SCIENCES
PUBLICATIONS AND PRESENTATIONS OF PROFESSIONAL PAPERS
Books and Monographs
1.

Bishop, P. J. and Tong, T., Editors.
Systems, July 1985.

Heat Transfer in Insulation

2.

Smith, W. F. Princi les of Materials Science & Engineering, (New
York: McGraw-Hill Book Co. 1986.

Articles
1.

Anderson, L. A. and Henry, R. L. 11 A Study of Alternate Power Sources
for Wheelchairs with Implications for Rural Rehabilitation
Applications," Proceedin s of the International Conference on
Rural Rehabilitation Technologies, pp. 176-182, October 1984 •

2.

Bishop, P. J. and Harrison, M. A. 11 A Parametric Study of Economical
Energy Usage in Freezing Tunnels," International Journal of
Refrigeration.

3.

Bundy, K. J. and Desai, V. H.
Studies of Stress Corrosion Cracking
Behavior of Surgical Implant Materials Using a Fracture Mechanics
Approach, 11 Standard Technical Publication 859, ASTM.

4.

Conant, R. J., Rice, S. L. and Solecki, R. "Influence of Aspect Ratio
on The Interface Pressure Distribution on Cylindrical Wear
Spec i men s ,
We a r , 9 3 ( 1 ) : 101-11 9 , ( 19 84 ) •

11

11

5.

El mi, S. L. and Hagedoorn, A. H.
Investigation of Neuber's Rule in
Notch Strain Analysis by Finite Element Method," Proceedings of
Intl. Conference on Fati ue, Corrosion, Crack in , Fracture
Mechanics and Failure Analysis, ASM December 1985 •

6.

Gunnerson, F. S., Pasamehmetoglu, K. O. and Hosler, E. R.
Transient
Critical Heat Flux Modeling, USNRC Water Reactor Safety
Symposium, (October 1984).

11

11

11

7•

Ki t i s , L• and Pi l key , W• D•
Li mi t i ng Pe r f o rm an c e o f Shock I so 1 at i on
Systems by a Modal Approach," Journal of Earthquake Engineering
and Structural Dynamics, (1985).

8.

Minardi, A. and Bishop, P. J.
"LOAD: Computer Simulation for Thermal
Design, ASEE Conference Proceedings, (III): 1127-1131, (June
1984).

11

11

9.

Moslehy, F. A. and Hashem, M. "Temperature Measurements Through the
Boundary Element Method and Experimental Techniques," Experimental
Techni gues (April 1985).
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10.

11.

Moslehy, F. A. and Sheikhrezai, R.
A Non-Contact Technique for
Direct Strain Measurement Using Laser Speckle Spectral Density,
31st International Instrumentation Symposium (May 1985).
11

11

11

Nuckolls, C. E.
Aircraft Structure Crash Simulation By Use of
Program KR ASH, Proceedings of St ructu ra 1 Impact and
Crashworthiness Conference, Elsevier Applied Science Publishers,
Ltd., London, (July 1984).
11

12.

Rice, S. L., Bailey, W. F., Roto, M. and Wayne, S. F.
Wear Behavior
of a Composite Restorative and Various Styli in Sliding Contact,
J. Dental Research, 63 (6): 932-935, (1984).
11

11

13.

Hice, S. L., Bailey, W. F., Wayne, S. F. and Burns, J. A.
Comparative In Vitro Sliding Wear Study of Conventional
Microfilled and Light-Cured Composite Restoratives," J. Dental
Research, 63 (9): 1173-1175, (1984).
11

Other Scholarly Works
1.

Anderson, L.A., Henry, R. L. and Marion, W. F.
An Investiation of
Alternate Power Source Applications,., UCF Final Report to
NASA-KSC, (February 1985).

2.

Gunnerson, F. S., Pasamehmetoglu, K. 0. and Hosler, E. R. "Transient
Critical Heat Flux Behavior," ENGR 84-85-1, Final Report to NRC,
(January 1985).

3.

Henry, R. L., Hosler, E. R. and Nehme, M. A. "An Investigation of the
Effects of Magnetic Flux on the Prevention of Condenser Tube Scale
in a Seawater Environment, UCF final Report to Florida Power
Corporation, (May 1985).

11

11

4.

Hosler, E. R., Henry, R. L. & Nehme, M. A. "An Investigation of the
Effects of Magnetic Flux Upon Condenser Cooling Water, ENGR
84-85-2, Final Report to Florida Power Corporation, (April 1985).
11

5.

Kitis, L. and Pilkey, W. D. "Structural Reanalysis Using Ritz
Vectors," will appear in Sound and Vibration Digest.

6.

Nuckolls., C. E. "Human Impact Levels Related to Transport Airplane
Seat Performance," DOT/FAA/CT-84/19, FAA Technical Center Report,
(February 1985).

Presentations
National and International Meetings
1.

Anderson, L. A. and Henry, R. L. "A Study of Alternate Power Sources
for Wheelchairs with Implications for Rural Rehabilitation
Applications,i International Conference on Rural Rehabilitation
Technologies, University of North Dakota, Grand Forks, ND,
(October 1984)
1
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2.

Henry, R. L. "A Navier Stokes Analysis of the Effects of Heavy Rain
on Aircraft," NASA Langley Workshop on the Effects of Heavy Rain
on Aircraft, (April 1985).

3.

Minardi, A. and Bishop, P. J.
"LOAD: Computer Simulation for
Thermal Design, 11 1984 ASEE Conference, Salt Lake City, Utah.

4.

Moslehy, F. A. and Hashem, M. "Vibration Reduction in Machinery,
1985 Southeastern Seminar on Photomechanics, Auburn University,
AL, (March 1985).

5.

Nuckolls, C. E. "Aircraft Structure Crash Simulation by Use of
Program KRASH, Structural Impact and Crashworthiness Conference,
London, (July 1984).

11

11

6.

Wayne, S. F., Massicotte, F. P. and Rice, S. L. "Metallography
Applied to The Study of Impact-Sliding Wear, 17th International
Metallographic Society Annual Meeting, Philadelphia, PA, (July
1984).
11

6.

Wayne, S. F., Nowotny, H. and Rice, S. L.
Impact Wear of Iron-Rich
Superalloys, 11 5th International Conference on Wear of Materials,
Vancouver, British Columbia, (April 1985).
11

Regional Meetings
1.

Henry, R. L. "Some MEAS Projects, 11 Governor's Space Science Industry
Panel, Orlando, FL, (December 1984).

2.

Moslehy, F. A. and Hashem, M. "Simulation of Vibration in Rotating
Machines, 11 Florida Academy of Sciences, Saint Leo College, FL,
(May 1985).
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DEPARTMENT OF MECHANICAL ENGINEERING & AEROSPACE SCIENCES
ABSTRACTS OF SPONSORED RESEARCH
TITLE:

A Study of Surface Roughness Effects Caused by
Cratering Phenomenon

PRINCIPAL INVESTIGATOR:

Dr. Loren Ao Anderson, P.E.

SPONSORING AGENT:

Division of Sponsored Research, UCF

GRANT NUMBER:

28-2000-185
A B S T R A C T

A computer study to estimate the thickness of the waterfilm on the
upper surface of an airfoil in heavy rain has been successful. A numerical
program, using a fourth order Runge Kutta method, was developed to trace
the trajectory and predict the position of the impact of raindrops on the
airfoil. A Crank Nicholson scheme was used to set up the finite difference
equations. The convergence of velocity profiles and waterfilm thickness
were achieved after 24 iterations. The thickness of the waterfilm at the
initial station is about O.Olmm. A masters thesis and a final report on
this work are in the final stages of publication.

* * * * * * * *
TITLE :

A Study of the Effects of Cratering on the
Roughness of a Lifting Surface"

PRINCIPAL INVESTIGATOR:

Dr. Loren A. Anderson, P.E.

SPONSORING AGENT:

NASA-LANGLEY

GRANT NUMBER:

20-1626-008
A B S T R A C T

The overall objective of this work is to understand the effects of
heavy rain on lifting surfaces to enable pilots to take appropriate flight
control action when landing in heavy rain. The work is being pursued as a
joint effort between the United States and Spain, sponsored by NASA-LANGLEY
and the Spanish equivalent of NASA. UCF is a member of a consortium of
U.S. universities investigating the heavy rain problem. To date our work
at UCF has concentrated on theoretical analysis of interactions of heavy
rain with an airfoil in the normal range of landing configurations. We
currently have a Ph.D. student at the NASA-LANGLEY computer facility
working on a Navier-Stokes analysis of the two-phase flow problem
associated with an airfoil flying in heavy rain. A masters modeling the
heavy rain problem at the UCF computer facility is in the final phases of
publication.
Publication: Henry, R.L., 11 A Navier-Stokes Analysis of the Effects of
Heavy Rain on Lift and Drag Characteristics of an Airfoil", (Dissertation
Proposal)

* * * * * * * *
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TITLE:

Alternate Power Source Applications

PRINCIPAL INVESTIGATORS:

Dr. Loren A. Anderson, P.E. and
Mr. Rodney L. Henry, P.E.

SPONSORING AGENT:

NASA-KSC

GRANT NUMBER:

20-1626-004
A B S T R A C T

This work expanded on the previous work studying the use of a
hydraulic motor and accumulator system to power a wheelchair. Potential
applications for space activities, including use on the space shuttle, plus
fire rescue and mine rescue applications were evaluated. It was shown that
the hydraulic system, powered by low grade propellants, has the potential
of a higher power to weight ratio than power systems currently used on the
space shuttle for operation of actuators and hydraulic motors.
Publications: Anderson, L.A. and Henry, R.L., A study of Alternate
Power Sources for Wheelchairs with Implications for Rural Rehabilitation
Applications
Proceedings of the International Conference on Rural
Rehabilitation Technologies, October 1984.
Anderson, L.A.,· Henry, R.L., and Marion, W.F., "An Investigation of
Alternate Power Source Applications", UCF, February, 1985.
11

11

,

* * * * * * * *
TITLE:

Reduction of Peak Energy Demands by Use of
Thermal Storage Cogeneration Systems

PRINCIPAL INVESTIGATORS:

Dr. P.J. Bishop and
Dr. A. Minardi

SPONSORING AGENT:

Engineering and Industrial Experiment Station

GRANT NUMBER:

21-2699-074
A B S T R A C T

Since the passage of the Public Utilities Regulatory Act of 1978 there
is increasing awareness of cogeneration as an energy conservation
technique. One factor that is of critical importance to determining the
feasibility of cogeneration systems is the matching of plant demand with
power generation. Thermal storage is one method of improving the matching.
This study identified an oil-packed bed system as the best potential
thermal storage system for use with cogeneration in Florida. Its use would
be relegated to large cogeneration systems for utilities and manufacturing
facilities. A preliminary feasibility analysis indicates that the
oil-packed bed system could make available nearly 60% of the original heat
input to a peak power cycle. A payback period for the system was 5.6 years
for a 900 MW power plant.
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Further study is necessary to determine those factors that most
directly effect feasibility. A computer simulation model to determine
feasibility of the combined thermal storage-cogeneration system is
important if congeneration is to be accepted by industry. Cogeneration
systems with thermal storage should be much more attractive than
cogeneration systems alone to industry and utilities. A proposal has been
submitted for further study to the Public Service Commission • .
* * * * * * * *

TITLE:

Transient Critical Heat Flux Behavior

PRINCIPAL INVESTIGATORS:

Dr. F.S. Gunnerson and
Dr. E.R. Hosler

SPONSORING AGENT:

United States Nuclear Regulatory Commission

GRANT NUMBER:

20-1626-005
A B S T R A C T

A major consideration for the thermal design of light-water nuclear
reactors is to maintain an adequate safety margin between the local
operating conditions and the critical heat flux (CHF) this requires
detailed assessments of the CHF behavior durng normal and postulated
abnormal conditions, and encompasses a wide spectrum of thermal-hydraulic
conditions.
The purpose of the subject work is to further investigate the
applicability of steady-state CHF correlations in predicting transient-CHF
behavior. In particular, the application of the correlations to additional
transient scenarios is being assessed. Theoretical considerations of the
transient CHF are also addressed within this study.
Specifically, the scope of the subject work includes the following
objectives:
1.

2.

3.
4.

An assessment of transient CHF prediction capabilities for normal
and postulated accident conditions within an LWR. Emphasis is
given to the large and small break loss-of-coolant accident (LOCA),
reactivity initiated accidents (RIA), and certain rapid operational
transients (OPTRAN).
Evaluate the use of steady-state CHF correlations for transient
analysis by comparison with nuclear and non-nuclear transient test
data. The research focus is on "vendor" and other CHF correlations
commonly used in major reactor safety computer codes.
Recommend a "best-fit" correlation package for predicting transient
CHF behavior under a spectrum of LWR transient thermal-hydraulic
conditions.
Introduce theoretical considerations of the transient CHF
phenomenon which may define the limitations of steady-state
correlations in modeling transient CHF behavior.
* * * * * * * *
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TITLE:

Mathematical Model for Estimating Transient
Pressure Surges in a Cryogenic Liquid-Vapor
System

PRINCIPAL INVESTIGATORS:

Dr. E.R. Hosler and
Dr. F.S. Gunnerson

SPONSORING AGENT:

National Aeronautics and Space Administration

GRANT NUMBER:

20-1626-007
A B S T R A C T

The Space Shuttle Liquid Oxygen Servicing System is specifically
designed to transfer liquid oxygen (LOX) between the Ground Storage Tank
(ST) and the Shuttle External Tank (ET). During the transfer process,
vapor cavity formation within the servicing system is likely. The
subsequent collapse of the entrapped vapor has been accredited with
unpredictable surges in system pressure and, under certain conditions, may
jeopardize the system integrity. To minimize pressure surges in the LOX
system, a transient waterhammer-type analysis is often required for each
potential operating procedure. Unfortunately, methods for predicting
pressure surges in a single-component, two-phase cryogenic system are not
well developed.
The objective of the project is to develop and validate a general
mathematical model (with associated computer software) for estimating
transient pressure surges in the single-component, two-phase shuttle LOX
servicing system. The effects of liquid column separation and vapor cavity
collapse on peak pressure transients will be assessed.

* * * * * * * *
TITLE:

Effect of Magnetic Flux on Condenser Cooling
Waters

PRINCIPAL INVESTIGATORS:

Dr. E.R. Hosler, P.E. and
Mr. R.L. Henry, P.E.

SPONSORING AGENT:

Florida Power Corporation

GRANT NUMBER:

28-1626-009
A B S T R A C T

A number of companies have recently proposed the concept of using
magnetic flux to treat condenser cooling water of large power plants. This
demonstration project consists of operating a boiler and condenser system
to determine the effectiveness of this treatment. Preliminary results
indicate that this method of water treatment is effective. Testing and
theoretical analysis will be completed this summer.

* * * * * * * *
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,TITLE:

Crashworthiness Modeling

PRINCIPAL INVESTIGATOR:

Dr. C.E. Nuckolls, P.E.

SPONSORING AGENT:

Federal Avia{ion Administration

GRANT NUMBER:

20-1626-001
A B S T R A C T

In support of the full scale air-to-ground crash test of a transport
aircraft, which was held December 1, 1984, mathematical modeling of the
structural response is being verified. A modeling philosophy has evolved
and a computer program has been developed.
Publication: Nuckolls, C.E., Wittlin, G. and Gamon, M.A., "Aircraft
Structure Crash Simulation by Use of Program KRASH", International
Conference on Structural Impact and Crashworthiness, London, United
Kingdom, July 16-20, 1984.

* * * * * * * *
TITLE:

Tribotester

PRINCIPAL INVESTIGATORS:

Dr. Stephen Rice, P.E.
Dr. Faissal Moslehy, P.E.

SPONSORING AGENT:

University of Central Florida Division of
Sponsored Research

GRANT NUMBER:

28-2000-168
A B S T R A C T

The object of this project is to develop a general purpose tribometer
with operational capability in both oscillatory and constant velocity
modes. Dynamic solid contact between specimen and counterface materials is
accomplished by means of a rectangular-sectioned pin running against a
rotating disc. Normal load (nominal contact stress) is variable by means
of a unique governor mechanism which has been specially designed to provide
optimal stiffness characteristics. The apparatus is/will be used. in data
acquisition with a computerized laser speckle metrology system for
subsurface zone characterization of wear specimens of various materials.

* * * * * * * *
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DEPARTMENT OF MECHANICAL ENGINEERING & AEROSPACE SCIENCES
ABSTRACTS OF UNSPONSORED RESEARCH
TITLE:

A Study of a Blunt Nose Body with a Forward
Facing Jet and Varying Spin Rates in Supersonic
Flow

PRINCIPAL INVESTIGATORS:

Dr. Loren A. Anderson, P.E. and
Professor James K. Beck, P.E.
A B S T R A C T

_The purpose of this p~op?sed work is to increase fundamental knowledge
of lift and drag character1st1cs of a supersonic, rotating blunt body. A
pre-proposal (White Paper) entitled "An Experimental Study of Supersonic
Flow Over
a Blunt Nose Body with a Forward Facing Jet and Varying Spin
Rates 11 was submitted to NASA-LANGLEY on February 26, 1985. A method of
rotating a supersonic model in the UCF Supersonic Wind Tunnel is suggested.
Current technology and off-the-shelf model parts are incorporated in the
pre-proposal. Flow visualization using an existing Schlieren system is
proposed.

TITLE:

* * * * * * * *
Chemostress Effect in Surface Failures at High
Temperatures

PRINCIPAL INVESTIGATORS:

Dr. Vimal Desai and Dr. Stephen Rice
A B S T R A C T

Wear phenomena frequently occur at high temperature consequent to
dynamic interaction due to relative sliding of specimen and counterface
materials. Several mechanisms typically act in parallel to produce wear
debris, but it is clear that the state of stress in the region of solid
contact is important to several of these, including adhesion, abrasion and
fatigue. What is unclear in this is the role of the ''chemostress effect 11 ,
· i.e., the change in the chemical potential of ions in the near surface
environment due to mechanically imposed contact stress. The proposed
research addresses the significance of this chemostress effect in an
experimental investigation. Future studies will explore actual
manufacturing operations where the tribosystem includes tool materials,
work materials, and various cutting fluids. The goal is the reduction of
wear and/or corrosion by fundamental modifications in cutting fluids by
means of zeta potential control strategies.

* * * * * * * *
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TITLE:

Investigation of Neuber's Rule in Notch Strain
Analysis by Finite Element Method

PRINCIPAL INVESTIGATOR:

Dr. A.H. Hagedoorn and
S. Elmi, Graduate Student
A B S T R A C T

To predict fatigue life of a notched member from a strain-life curve,
the strain concentration at the notch root must be determined. This past
yield strain can be found from Neuber's Rule for plane stress or the linear
rule for plane strain. The iterative initial strain finite element is used
to investigate the accuracy of these rules.
* * * * * * * *

TITLE:

Multi-use Power Cycle

PRINCIPAL INVESTIGATOR:

Dr. E.R. Hosler
A B S T R A C T

This project involved the development of a power cycle application of
a gas absorption system using carbon dioxide as the working fluid and
potassium carbonate/potassium bicarbonate solutions as the
absorbent/carrier fluid. The cycle has potentially significant thermal
efficiency advantages compared to a conventional steam Rankine cycle
operating between the same temperature limits.
The current research is to design ~prototype system to obtain
operating data to demonstrate that the theoretical advantages of the cycle
can be realized in practice.
* * * * * * * *

TITLE:

Two-Phase Flow

PRINCIPAL INVESTIGATOR:

Dr. E.R. Hosler
A B S T R A C T

This project is to develop methods to predict two-phase flow patterns
and pressure lossed in complicated geometries such as tube and shell heat
exchanges based on the results of inexpensive low pressure air-water
experiments. Such experiments can be run for a very small fraction of the
cost of a prototypical high pressure experiment.
A low pressure air-water test facility has been constructed and is
being use to gather pressure drop and flow regime data to compare with
prototypical experiments conducted at other laboratories. Comparative
analysis of the results should permit developing of appropriate modeling
parameters so that the low pressure results may be applied to high pressure
design situations.
* * * * * * * *
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TITLE:

Statistical Data Reduction in Laser Speckle
Metro logy

PRINCIPAL INVESTIGATOR:

Dr. F.A. Moslehy, P.E. and Dr. Glenn Boreman
A B S T R A C T

A new non-contact and automatic method for measuring in-plane
displacement and strain of flat objects has been attempted. This method
makes use of the speckle displacement produced on the surface by laser
illumination. These displacements are calculated by utilizing the cross
correlation of the signals detected by a photo diode array. Theoretical
studies on laser speckle intensity distribution (which are random in
nature) was conducted and computer codes for auto- and cross-correlation
were developed on the HP 9826 computer. A 1024 linear sensor is used to
collect laser speckle data from the illuminated surface through an optical
system. HP Spectrum Analyzer is used for Fourier transformation of the
signals and the detection of the peak of the cross-correlation.
TITLE:
PRINCIPAL INVESTIGATOR:

* * * * * * * *
Investigation of Wear of Ceramic Materials by
Laser Speckle Metrology

Dr. S.L. Rice, P.E.
Dr. F.A. Moslehy, P.E.
A B S T R A C T

Repetitive solid body contact generally leads to the development of
near-surface zones of unique composition and structure. Depending upon the
specimen/counterface material pair, and on contact conditions such as
nominal stress level, sliding velocity, stiffness, environment, etc., these
zones develop to quasi-equilibrium dimension, composition and morphology.
The research objectives include the development of laser speckle
techniques to determine near-surface zone characteristics, including both
equilibrium characteristics and real-time zone growth behavior.
Experimental techniques will be refined by work with metallic materials
which previously have been fully characterized. The technique then will be
applied to ceramics and metal-ceramic composites being developed for
advanced heat engines. The final objective of the project is the
development of an engineering model for wear, based upon non-contact
measurements of near-surface zone response for such material pairs.
* * * * * * * *
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DEPARTMENT OF MECHANICAL ENGINEERING & AEROSPACE SCIENCES
ABSTRACTS OF MASTER'S DEGREE RESEARCH REPORTS & THESES
TITLE:

Visual Observation of an Air-Water Mixture
Through Tube Support Plates of Circular and
Trefoil Hole Designs

CANDIDATE:

Gary Caille

FACULTY ADVISOR:

Dr. E.R. Hosler
A B S T R A C T

The flow patterns of air-water mixture at atmospheric pressure were
visually observed through a simulated vertical steam generator tube support
plate of cirular hole and trefoil designs. Flow oscillations on the order
of 0.4 seconds were observed in both support plates at similar mass flow
rate combinations. The oscillation consisted of a period of rapid surging
followed by a low flow or stagnation period on the order of 0.1 seconds.
Reverse (downward) flow was also observed as part of the oscillation cycle
in the trefoil support plate. The flow oscillations that exist in one tube
support plate are couple to the oscillation phase that exists in the
preceeding tube support plate. The operation of a steam generator in a
region where this flow oscillation occurs could result in reduced steam
generator life due to increased corrosion.

* * * * * * * *
TITLE:

A Non-Contact Technique For Direct Strain
Measurement Using Laser Speckle Spectral Density

CANDIDATE:

Reza M. Sheikhrezai

FACULTY ADVISOR:

Dr. Faissal A. Moslehy
A B S T R A C T

When an optically rough surface is illuminated by laser, a grainy
pattern is produced at a distance away from the surface, which is known as
laser speckle pattern. This pattern is random in intensity with its grains
separated by an average amount controlled by the intermediate optical
system or the diameter of the illuminated area of the surface in absence of
an optical system. It has been shown that the grain spacing of such
pattern may be correlated to yield a singly-peaked power spectral density
of an intensity ensemble which is found by spatial ensemble averages.
The correlation holds only if the sampling is done in a plane referred
to as the constant contrast plane. On an average basis such a
characteristic peak persists with an in-plane rigid-body motion of the test
object and within a uniformly rough area of the surface. The behavior of
such peak with an induced in-plane strain is shown to be non-linear and of
second order for the test range, when frequency values of such peak is
plotted versus strain. Further, the slope of such curve changes sign when
a strain of opposite sign is sensed. Finally, the best responses were
obtained when no intermediate optical system was employed in the
observation field.
* * * * * * * *
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